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PREFACE TO THE FIRST EDITION 


The purpose of this book is tivofold It is intended as a text from 
which the student can learn and the teacher can teach the methods 
and results of economic analysis It also seeks to be a contribution to 
the development and systematization of the body of economic analysis 
Itself These purposes are not separate The task of presenting a sys- 
tematic, orderly, and accurate account of economic analysis is identical 
with the task of prepanng the matenal for teacliing It must be em- 
phasized, however, that the purpose of this work is not primarily to 
entertain the student, or to enable him to regurgitate appropriate ma- 
tenal into examination books, or to learn a feiv pat phrases, or to 
mdoctrmate him with an abstract discipline which he will never use 
Economics is like photography in this respect, that underexposure is 
less desirable than no exposure at all, and it is to be feared that too 
many half-exposed students are produced by our institutions of higher 
learning The picture of economics held in their minds is a blurred 
and confused one, and what they have learned is not sufficiently accu- 
rate to serve as a tool for the analysis of practical problems It is hoped 
that the student who survives this book will at least have come to re- 
gard economic analysis as a disciplme useful in the interpretation and 
solution of numerous problems of hfe and thought, and will be able to 
add Its methods to the cutting tools of his mind Hence this is a work 
for the senous student, and not for the course-taster 
Economics presents a peculiar problem of exposition in that its van- 
ous parts are much more closely related than is the case in many stud- 
ies Unless the student catches some vision of the whole great globe of 
analysis, tlierefore, he is likely to miss the significance of each part that 
he studies It is the experience of most economists that on first ap- 
proaching the subject it seems to be a hopeless confusion of unrelated 
principles After a certain penod of study, however, it may happen 
tliat the student experiences an illummation, often quite sudden, of 
the true nature and relauonships of the subject, and from that ume 
forth every part that he studies falls mto its proper place and the sub- 
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XVI PREFACE TO THE FIRST EDITION 


ject IS seen as a closely integrated whole For this reason I have divided 
the work into two parts, each of which contains about enough material 
for a half-year’s course of study In the first part I have endeavored to 
range over the whole field of economic analysis, using tlie simplest pos- 
sible weapons of analysis, so that the student may obtain a rough out- 
line of the ivhole picture In tins part, therefore, I treat the concepts 
of demand and supply curves as self-evident, without discussing the 
marginal analysis which underlies them With the concepts of demand 
and supply as the principal instruments of analysis, 1 outline the main 
pnnciples of price determination and of distribution In this part also 
I consider the theory of money, banking, international trade, and the 
business cycle, still confining myself to die tools of demand and supply 
In the second part I give in detail the marginal analysis underlying 
the demand and supply curves, indudmg the theory of the individual 
firm, of consumption, of imperfect competition and monopoly, to- 
gether with a discussion of the theory of capital With the foundation 
laid in Part I the student will be able to integrate this more difficult 
material into his studies as he goes along In this part I have followed 


the practice of segregating the more difficult matenal into separate 
chaptcn Hence this part can be studied on two levels the student 
can go through it on an elementary level, or he can take the more 
advanced material in his stride 

The arrangement of this work thus is not according to subject 
matter, as usually seems to be the case, but according to the methods 
of analysis used The old fourfold division— production, consumption, 
distnbuuon. and exchange— has almost completely disappeared In- 
stead we have a twofold division into the part of the analysis which 
can be conducted with the aid of the demand and supply concepts, and 
the part that requires the concepB of the marginal analysis A surpru- 
ing Snount can be accomplished with the aid of demand and sup^y 
analysis alone Deteiminauon of pnces, the elementary theory of d sj 
mSL «id exchange, the elementary theory of money, intematio^ 
trade, and the business cycle can be discussed without 
word "marginal ” Therefore, this word so full of torment for the 

rdit^Zlu7£i™n be^”krf^ut A’po«*le defect in this 
Sis!" a smdent who is introduced to the modem theory of the market 
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and the individual firm before he receives a thorough grounding m 
supply and demand analysis is often inclined to lose sight of the broad 
principles governing the whole economy through his absorption ivith 
the study of special cases Tlie conclusions of tlie analysis of perfect 
competition aie modified, but not superseded, by the introduction of 
more complex and leahstic assumptions, and the student will perceive 
more clearly the implications of these modifications if he knows what 
tliey modify 

The method of this work, therefoie, is somewhat new, it may be 
called the "implemental" method, as it seeks to classify the vaiious 
topics of analysis according to the analytical tools or implements used 
It IS thus hoped that the student will come to regard these tools as in- 
struments, not as playthings To this end I have introduced a system of 
discussion of practical pioblems which has, I believe, some claim to 
novelty Instead of having one volume on "principles” and another 
volume on "pioblems," as is usually the case, and wheic all too fre- 
quently the "pioblems" have little or nothing to do with the "princi- 
ples," I have integrated principles and problems thioughout That is, 
after each theoietical section in which the student has been intioduccd 
to a tool of analysis, tlierc will be found a section dealing with those 
practical problems to which the tools ilius far acquired can be applied 
For example, after the chapter on tlie detcimination of pnees in a 
competitive market, I discuss immediately the piactical problems of 
oiganizcd competitive maikcts, sucli as the foicign exchange maiket, 
the capital market, and the commodity maikcts After the section on 
normal demand and supply curves 1 have two chaptcis of pioblems 
which may be solved with the aid of these concepts, and so through 
tlie book 

In selecting these problems I have sought to choose those which 
provide the best illustiations of tlie principles involved, ratlicr than 
those whose interest centers merely in tlicir topicality It is my belief 
that a work on principles should compete with neither the popular 
magazines nor the encyclopedias Consequently I have not endeavored 
to write a compendium to current economic problems, for the reason 
that by the time the student has to face economic problems tliose of 
today may no longer be current It seems to me more important to 
give tlie student a training svhicli will fit him to understand the prob- 
lems of the world of his maturity rather than of his youth Conse- 
quently It is more important to give him a rigorous training in meth- 
ods of analysis than to prime him ivitli peisonablc current opinions 
It also seems to me that it is unwise to ciowd a principles course witli 
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masses of factual mateiial in special studies — labor, marketing, etc 

merely for die sake of giving die work an air of factuality The place 
for such factual studies is later m the student’s caieer, ivhen he lias 
acquired the techniques for mterpieting the monstrous riddle of the 
factual material 

No advanced madiematical knoivledge is requiied for this work 
A knowledge of plane geometry will carry die student dirough all 
except die advanced chapteis m Part II Even in diese cliapters a 
nodding acquamtance with solid figures is all that is lequiied Any 
material involving algebra oi the calculus is carefully segregated in 
appendices 

K E B 

HamiltotijNew Yotk 
March, 1941 
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In die fourteen yeais which have elapsed since the publication of 
the fiist edition, theie have been many changes m my oivn thinking 
and in die inteiests and activities of economists These changes are re- 
flected, at least in part, in die extensive levisions which I have felt 
obliged to make in this work Its essential structure remains much the 
same as in die first edition, the reoiganization into four paits which 
iras effected in the second edition being canted over to the present ‘ 
In detail and even in content, howevei, theie have been many changes 

Part I, the fiist twelve chapteis, has suffered the least change There 
IS somediing lemarkably sturdy about demand and supply analysis, 
and It has stood up well amid the changing fashions of the day I have 
made a feiv changes in the thud edition — a greater emphasis on dy- 
namics in the section on allocation (Chapter 10), and a greater stiess 
on the “absolute" elasticity concept radier than on the Manhalhan 
concept 

Part II, Macioeconomics, has undergone the most change It ivas 
expanded and made into a separate pait in the second edition, and has 
been almost completely rewritten for the third edition I have some 
hope that this pait has now reached the level of maturity that demand 
and supply analysis has enjoyed for many years Just as price tlieory 
revolves around the simple basic model of an equilibrium of demand 
and supply, so macroeconomics now revolves around an equally sim- 
ple basic model of production, consumption, and accumulation 
Chapters 13-15 of the second edition have been rewiittcn and ex- 
panded into Chapteis 13-16 of the third edition The appendix to 
Chapter 14 is new Chapters 17, 19, 21, and 22 of the third edition cor- 
respond roughly to Chapters 16, 17, 18, and 19 of the second, though 
all liave been rewiitten and much new material incorporated Chap- 
ters 18 and 20 of the third edition are new 

' In teiding the prctace to the first edition it should be noted that Part I o[ the first 
edition coi responds to Paris I and 11 ot the present edition, and Part II of the first edi 
tion corresponds to Paris III ind IV ot the present edition 
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Fart III, Elements of the Marginal Analysis, has also been exten- 
sively rewritten for the third ediuon, and what amounted to little 
more than a rearrangement in the second edition now represents a 
substantial change in focus, especially in the direction of greater gen- 
erality Some economy in presentation has been achieved by amalgam- 
ating the discussions of perfect and of imperfect markets, and by 
exhibiting the perfect market as merely a special case of the imperfect 
market Chapters 25 and 26 are almost entirely neiv, and all the otlier 
chapters have much new material and extensive rearrangements 
In Part IV, also, tlie argument has been condensed someivhat by 
concentrating on the imperfect market as the general case, so that 
Chapters 34 and 35 of the third edition represent a complete re- 
arrangement of Chapters 31 and 32 of the second ediuon Chapters 36 
and 37 correspond closely to Chapters 33 and 34 of the second edition 
Chapter 37 of the second ediuon has been eliminated, and Chapters 
35 and 36 have been extensively revised as Chapters 38 and 39 of the 


third edition 

It IS hoped, therefore, that the present edition represents an im- 
provement in the balance of the work Macroeconomics now takes a 
firmly equal place with microeconomics There is more attention to 
problems of dynamics and growth Marginal analysis has been moved 
in the direction of greater generality Economics, hmvCTcr, does not 
stand sull, and especially in the area of the theory of *e mivitol 
orgaimauon. where the most rapid progress is observable at the pres^ 
eSfume, it is difficult to know how much of current advanra shou 
Te incotiomted m a work of this kmd Thus I I'-ve decided^ 
attempt The mcorporauon of such recent advances as linear program- 
mmT mSnizauS theory, decision theory, and operations r«eai^. 


at this time .vonVc tn the large number of students, 

coUeT^«!SId S«i^ents who have contributed to the making 
of this book 


Palo Alto, Galtfomta 
March, 1955 
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CHAPTER 1 


THE TASK AND METHOD OF 
ECONOMIC ANALYSIS 


What Is Economic Analysis^ 

A distinguished economist,^ on being asked to define the subject 
matter of his science, once replied, “Economics is what economists 
do " There is truth in the parry, for the boundaries of any branch 
of study ate seldom quite clear, and topics which it contains at one 
time may be excluded at another Consequently, any short definition 
of the boundaries of economic analysis is unavoidably madequate 
To define it as “a study of mankind m the ordinary busmess of life”* 
IS surely too broad To define it as the study of material wealth is too 
narrow To define it as the study of human valuation and choice is 
agam probably too wide, and to define it as the study of that part of 
human activity subjea to the measunng rod of money is again too 
narrow 

Economic Phenomena 

Nevertheless, we are all aware of a broad class of facts which may 
be descnbed as "economic ” There are, for instance, three types of 
human activity which readily fall into such a category production, 
consumption, and exchange Acts of transforming raw materials and 
labor into products, or acts of transporting products to places where 
they are wanted, are dearly matters of interest to the economist 
Similarly, acts of consumption — the burning of coal, the weanng of 
clothes, the eating of foods — are of interest to the economist, as pre- 
sumably all commodities are ultimately destined for consumption 
Finally, acts of exchange probably constitute by far the greater part 
of the phenomena subject to economic investigation Indeed, it is 

^Professor Jacob Viner 

* Marshall, Pnnctples of EeonomicSf p 1 
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4 DEMAND AND SUPPLY 

hardly too much to say that the study of exchange comprises nine- 
tenths of the economist’s dominion Tlie purchase and sale of a com- 
modity or a security is easily recognized as an exchange in which usu- 
ally one fonn of property— money— is given in exchange for some 
other form of property It is perhaps less generally recognized, but 
nevertlieless easily perceived, that the hinng of labor, the leasing of 
houses or land, and even the borrowing or lending of money are also 
acts of excliange When labor is employed, hours of labor are ex- 
changed for money, and the wage of labor is tlie pnce of the com- 
modity bought and sold m this transaction When property is leased, 
the services of the property are bought and sold for money, and rent 
IS the price of these services When money is borrowed, in the im- 
mediate present money is given by the lender in exchange for a 
"security,” i e , for a promise on the part of the borrower to pay money 
in the future If we consider the borrowing and repayment as part 
of the same transaction, it appears as an exchange of present money 
against future money 

Economic Quantities 

In all the events noted above certain quanuties or magnitudes ap- 
pear, and these also are a principal object of economic mquiry Econo- 
mists do not merely note idly that diere is producnon, consumpuon, 
and exchange, they concern themselves with the quanUties produced, 
consumed, and exchanged The output, consumption, and accumu- 
lated stocks of wheat, the pnce of butter, the wages of bricklayers, 
the rent of apartments, the interest on bank loans, the tax on tobacco, 
the tanfi on cloth— all such quantities are of mterest to the economist 
These rhiTip« we call economtc quantities Their collection is the 
task of economic statistics and economic history, and their interpreta- 
tion is the pnnapal task of economic analysis. 


Economic Organisms 

A third object of economic analysis is found m the or^nizatit^ 
and insotutions which direct economm activity Who 
consumes, who exchanges? All acts are of course acts «£ 
but frequently individuals act on behalf of some ^ 

housSe buys for a family, a purchasing ^ent to “ 
a buyer for a department store A manager lends for a bai^ a P 
sonnil director hires tor a corporanon, an official 

ernment These organizations or insmutmm,^n w 

agents buy and seU, borrow and lend, hire and fire, are 
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orpimsms They have a being and patterns of behavior independent 
m some degree of the persons who direct them They have personal- 
ities, even if they are not persons, and decisions are made on their 
behalf The study of their behavior therefore constitutes another 
important part of economic analysis 

The Task of Inferprefation 

We have now indicated the broad field of fact withm which eco- 
nomic analysis functions We have yet to define the speafic task of 
economic analysis itself The purpose of any analytical treatment of 
material is to provide a body of principles according to which facts 
can be selected and interpreted The complaint is frequently heard 
that people ivant “facts,” not "theories " The complaint may be jus- 
tified in protest against theones which have no basis in fact, but 
usually It arises from a misunderstanding of the true relationships of 
facts and theories Theories without facts may be barren, but &cts 
without theories are meanmgless It is only “theory" — i e , a body of 
prinaples — ^ivhich enables us to approach the bewildering complexity 
and chaos of fact, select the facts significant for our purposes, and 
mterpret that significance Indeed, it is hardly too much to claim 
that without a theory to interpret it there is no such thmg as a “fact” 
at all It IS a “fact," for instance, that Oliver Cromwell had a wart on 
his nose But what constitutes this supposed “fact”? To the chemist 
It IS a certain conglomeration of atoms and molecules To the physi- 
ast It IS a diay mass of unpredictably excitable electrons To the 
biologist It IS a certain impropriety m the behavior of cells To the psy- 
chologist It may be the key to the mterpretauon of Cromwell's charac- 
ter, and a fact of overwhelmmg importance The historian may consider 
It an insignificant detail or an important causative factor, according to 
whether he follows economic or psychological interpretations of his- 
tory To the economist the wart may be of negligible importance un- 
less Cromwell were prepared to pay a good round sum for its removal 
What, then, is the “fact" about the wart? It may be any or all of the 
above, depending on the particular scheme of mterpretauon into 
which It IS placed 

The Selection of Facts of Economic Significance 

It should now be evident that any “fact” contains a great deal 
more than any single field of mquiry requires The first task of eco- 
nomic analysis, therefore, is to select from economic events and facts 
those elements which are sigmficant m relation to the general scheme 
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of economic analysis itself Consider, for instance, an event such as an 
exchange Lest we forget the ongins of economics as the science of 
household management, let us take as our illustration the purchase of 
two pounds of butter by a housewife. Mis Jones, for $1 60, at a defi- 
nite moment in history The example is humble, but the event is rep- 
resentative of transactions everywhere, whether on the floor of the 
stock excliange, in the sanctum of the bank, or m tlie mart of merdian- 
dise 


Facts in an Act of Exchange 

Relevant Facts When Mrs Jones buys her two pounds of butter, 
then, we observe first that there are two persons participaung in the 
event, the buyer and the seller We observe also that there are two 
physical objects involved One is the butter, which passes from the 
possession of the storekeeper to Mrs Jones The other is the $1 60, 
which passes from the possession of Mrs Jones to the storekeeper An 
fv/-Vi!iTig/-, therefore, consists of two reciprocal transfers of ownership 
At least three economic quantities are involved in the event the 
quantity of butter (two pounds), the quantity of money (|1 60), and 
the ratio of these quantities, ?1 60 for two pounds, or, what is the 
same thing, 80 cents per pound The ratio of the quantities exchanged 
IS the price, or exchange lauo In transactions involving money and 
a commodity it is usually expressed as the price per unit of commodity 
and IS equal to the quantity of money exchanged divided by the quan- 
utv of commodity exchanged Eighty cents per pound, therefore, is 
the price of butter We have now selected, from this event, the aspects 
■which most concern the economist Other aspects of the event are 
relevant to him principally because of the bearing they exetcue on 
the three quantities mentioned above Thus the pleasant smi e an 
winning inanner of the storekeeper or the attracuveness or location 
of the^ore may be important for the economist, but their importance 

butter in one store differs from the price in another 
Irrelevant Facts In describing this appa^tly 
ever, the economist has already abstracted from realty P™ 
which interest him most, and even m simple descnpnon he is deal ng 
" rri frets but with selected facts There are —Me 
other facts about the event which interest ofoer peop e P 
Sh officer may be most interested m the " 
ical composmon of the butt». the , ^ ^ost m- 

the pKtonal possibihues of the scene, the 7 
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terested in the emotions of the puticipants, the numismatist may be 
most interested in the exact inscriptions on the coins transmitted from 
one hand to the other, the linguist may be most interested m the exact 
-words spoken, the costumier may be most interested in the clothes 
worn, and the store cat may be most interested in the aroma of fish 
in Mrs Jones’ shopping hag All these things are facts about the event 
we are descnbing, and it is evident that we have by no means ex- 
hausted the list Indeed, to describe the simplest event completely 
would require volumes of words and months of investigation Those, 
therefore, who cry. "Give me facts, not theones,” must beware lest 
their request be taken too senously Taken hterally it could be an- 
swered only by such a flood of irrelevancy as to obliterate the facts 
completely The very concept of relevancy imphes the existence of 
theory, for all facts are relevant only in relation to some body of 
pnnaples 

Economic Analysis as the Interpretotion of Economic Quantities 

We see by the above illustration that the most significant aspects 
of any economic event, for the economist, are the economic quantities 
concerned m it The greata part of economic analysis, mdeed, is 
concerned with investigating the nature of economic quantities, the 
relationships existing between them, and the forces which determine 
them In describmg the above event we selected as a fact significant 
for the economist that the price of butter was eighty cents per pound 
A major task of economic analysis is to explain why the price of butter 
IS eighty cents per pound an4 of course, why all prices, wages, in- 
comes, interest rates, and other economic quanuties are what they are 
Its task, therefore, is not pnmarily that of description, although the 
mass of recorded fact provides much of its raw material Descnption 
IS particularly the task of the historian and the statistician, although 
It must not be thought that history or statistics consist merely in the 
recordmg of fact History and statistics themselves need principles 
of interpretation, and it is the task of economic analysis to provide 
the necessary body of principles The student must not expect to find 
m this volume a complete discussion of all the economic phenomena 
of history or of the problems of that small part of history called 
"today ’’ Such studies are the discourses of economics, economic analy- 
sis IS Its grammar It consists of a body of general pnnciples and of a 
discipline of logic which may be applied to the interpretation of all 
economic problems, past or present Although it has been developed 
largely with reference to a free capitalisuc society and consequently 
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M particularly concerned indi the problems of capitalism, it rests on 
a broad foundation of the study of human nature, and its most funda- 
mental propositions can be applied to all conditions of mankind. 


Economics and Welfare 

To this point we have defined the mam task of economic analysis 
as the explanation of the magmtudes of economic quantities The 
student will find also that the main part of this, as of most other works 
on the subject, is concerned with the theory of the determination of 
prices, wages, interest rates, incomes, and the like He may well in- 
quire, therefore, in the midst of so much mathematics, whether the 
first task of economics is not the investigation of wealth, or welfare 
Some economists have endeavored to restrict the boundanes of the 
science to the investigation of those quantities which are numerically 
measurable Well-being, under such a restriction, would not be part 
of e ro^niTiirs at all Professor Robbins, for instance, m definmg eco- 
nomics as "the saence which studies human behavior as a relationship 
between ends and scarce means which have alternative uses, ‘ seems 
to deprive economics of the right to study welfare, for welfare u an 
"end” in itself Nevertheless, economists have always been interested 
in problems of wealth and welfare Adam Smith, founder of the sa- 
ence, bravely called his masterpiece An Inquiry into the Nature and 
Causes of the Wealth of Nations, and though it may be argued that the 
most important part of his work deals not with wealth at all but wifa 
the equilibrium of prices, nevertheless he not only concerns himself 
with wealth but openly advocates certain measures, such as free ttade, 
which he believes will lead to an inaease in wealth His lineal ^ 
cessors-MiIl, Marshall, Pigou, and the modem welfare “onomu^ 
likewise concern themselves with FoW^nis ^a hh “d U 

is evident, therefore, that whether or not the study 
within the provmce of economic analysis, it is certainly adjacent, an 
subject at least to its imperial dommion 

Prices and Satisfactions 

mthont «»ne refmnct to the concept rf w * „ 

• The Wature and Sipafieana of Economy Scumee, 2n , P 
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the nature o£ commodities we are involved immediately m a discus- 
sion of the well-being, or satisfections, which commodities create 
There is no sabs&ctory test of quality except the test of mtelligent 
preference If, out of a proper experience of each kmd, Mrs Jones 
chooses butter "A" instead of butter "B,” when the price of both is 
the same number of cents per pound, we can assume that for Mrs 
Jones butter "A” has the higher quality For someone else, however, 
butter "B” might have the higher quality Chemical and physical 
standards of quality are important, but they can never be wholly 
satisfactory, if only because “quality” is ultimately not a material 
property but a psychological property 

The Limitations of Economics 

It IS impossible for us to exclude problems of welfare, of wants 
and then satisfactions, from the subject matter of economics Never- 
theless, these prohlems are of peculiar difficulty, and we shall reserve 
them as far as possible to the later stages of our discussion Even then 
the propositions which emerge from our analysis may seem to the 
student vague and unsatisfactory But it is well to realize that eco- 
nomic analysis alone does not provide the ultimate answers to what 
IS Tight or wrong in individual or political conduct, and gives no 
magic formula by which schemes for the betterment of mankind are 
to be tested It is not, for instance, the business of the economist as 
such to deade whether large armaments are necessary, whether a 
mamage is successful, a religion efficacious, or even whether a law 
IS wise The principal attention of the economist is directed to the 
area in which values can be measured m numerical terms, and con- 
sequently he cannot claim junsdiction over the great region of valua- 
tion where such imponderable realities as friendship, patriotism, 
sincerity, and loyalty are assessed In all political questions such im- 
ponderable valuations are of vital importance, and economic analysis 
IS an important witness, but is not the sole judge 

This IS not to say, of course, that the economist denies validity to 
the imponderables He recognizes them and, indeed, uses them in 
explaining the magnitude of the ponderables It is impossible to 
explain differences in wages, for instance, without reference to im- 
ponderables such as danger, enjoyment of work, pleasantness of as- 
soaations, loyalty to employers, and so on Nor is it proper to draw 
a sharp Ime between ponderable and imponderable values, between 
gain and glory The concepts of economic analysis— concepts, for 
instance, of choux, of exchange, and of price— apply to the impon- 
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derable values as much as to the ponderables, though of course in a 
less measurable fashion Every man has his pnce, even if that pnce 
be m some exceptional cases infinite Glory may be purchased by the 
sacrifice of ease, ]ust as guns may be purchased by the sacnfice of 
butter Love and loyalty are treasuries which may be exhausted by too 
many claims, as many nations have found to their cost We will prob- 
ably exert ourselves more to rescue a friend than to rescue a stranger 
The propositions of economics, therefore, though quantitatively ap 
plicable only where valuations can be expressed m numerical terms, 
extend wherever choices are made, be they between butter and 
^gs or between good and evil But the economist studies the choices, 
he does not judge them, except in so far as they are made without 
proper knowledge of the possible alternatives His mam responsibility 
to Ae statesman or to the reformer is to shoiv clearly the nature of 
the choice to be made, particularly in its quanatative aspects The 
responsibility for the choice itself, however, always tests with the 
individual who makes it Whether there are absolute standards by 
which choices themselves may be valued is an interesnng question 
But It IS not one that can be answered by the methods of economic 
analysis 


THE METHODS OF ECONOMIC ANALYSIS 
We now have a rough idea of the questions to be answered We 
must next inquire by what methods the answers are to be found It 
is clear at the outset that the expenmental method, so fruitful m the 
natural sciences, is of strictly limited applicauon m the social sciences 
The experimental method consists essenually m bnnging about ot- 
tain preconceived events in a highly simphfied 
chemL. for instance, studies a reaction by bringmg his 
together in a controlled environment with known 
none An experiment, tlierefore, is an event or smes o 
which only relevant elemenu are present, or m which, at least, Uw 
mekvant elements are knoivn It is possible ^ 

controlled experiments in the social sciences 
of a milk diet on school children can be ® 

groups of children, similar m all respects except die One group 
given a diet which mcludes extra quanuues of 

With some secunty be attributed to the E*P^m ^ 

nomics. however, is of hunted importance It is impossible. 
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stance, to determine the effect of high interest rates on the conduct 
of busmess men by dividing them into two groups and subjecting om. 
group to a high rate of interest and the other group to a low rate 

The Statistical Method 

In these circumstances we are forced back on two other methods 
of gaimng knowledge The fim of these is the statistical method The 
second we may call the method of "intellectual experiment ” The 
statistical method is in a sense a substitute for the method of con- 
trolled experiment — a poor substitute, but the best we have We can- 
not, as we have just seen, divide people into two groups in order to 
find their exact reaction to various changes What we can do, however, 
IS to observe similar groups of people at different times and under 
different arcumstances, and then record both the difference in the 
circumstances and the difference m the behavior which we may expect 
the circumstances to effect Then we may tentatively suppose that 
the change in circumstances "caused" the change m behavior 

Its Limitations It is important to realize, however, that statistical 
information can only give us propositions whose truth is more or less 
probable, it can never give us certainty Statistics, for mstance, tell 
ns that m the yean when the price of sugar has in fact been high, the 
consumption of sugar has in tux been low From this statement it may 
seem that we can jump straight to tlie important proposition that if 
the pnce of sugar is high, then the consumption must be small This 
conclusion (which is, of course, the generalization at which we really 
want to arrive) does not inevitably follow from the historic, statistical 
fects It may be that things other than the price of sugar affect its 
consumption, and that it was these other things which made the con- 
sumption low in the years when the pnce of sugar happened to be 
high 

Statistics ns Experiment This illustrates the difference between 
the statistical method and the experimental method In an experi- 
ment we can actually keep out of our test tubes the "other things” 
in which we are not for the moment mterested, but in statistical work 
either we have to take the "other thmgs" speafically mto account— 
which, of course, makes the problems more difficult— or we must hope 
that the "other things” remain constant, or nearly so, dunng the 
period of years under investigation The most dangerous fallacy in 
statistical mvestigation is that of assuming that if two tbing n have been 
observed together in a few instances, they must of necessity be causally 
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connected Because two young people are constantly found in each 
other’s company, it does not follow in the least that tliey cannot be 
separated The same holds true of two statistical senes 


The Method of Intellectual Experiment 
We shall return later to the uses of the statistical method in eco- 
nomics For the most part, however, we shall be using the raetliod 
of "intellectual experiment” m this study The essential poblem of 
economic analysis is, as we have seen, to study the nature and the 
relationships of the various economic quannties— -pnces, wages, and 
the like TTie actual world of economic quantities and relationships, 
however, is almost unbearably complicated It is impossible to fol- 
low through immediately, without considerable training, all the 
ramified economic effects of even the simplest event Under these 
arcumstances what we do is to postulate, in our own minds, eco- 
nomic systems which are simpler than reality but more easy to grasp 
We then work out the relationships mvolved in these simplified sys- 
tems and, by introducmg more and more complex assumptions, 
fimally work up to the consideration of reality itself 


Analogy with Mathematics 

This method is similar m a great many respects to the method of 
pure mathematics In mathematics we start with some very simple 
propositions to which we can give assent wthout any difficulty, eg, 
that a straight line cuts each of two parallel straight Imes at the same 
angle Starung from these propositions we can tram ourselves by 
processes of "proof” to perceive more complicated propositions whi* 
we could not otherwise “see,” as, for mstance, that the sum of the 
three angles of a triangle is equal to two right angles Similarly, m 
“pure” economics we also start from simple assumptions and deduce 
from them conclusions which necessarily follow The propositions o 
pure economics, therefore, are all hypothetical propositions, that w 
f^y, they all take the form. "If A and B and C are true, then X and 

Y and Z will be true ” 


Non-Euclidian Economics 

In this sense it would be quite possible to build up any desire 
^mtf — cs, depenlg on the initial -umP^m mkjm^ 
Just as It IS possible to have non-Euclidian geometrms m ^ . 

Lthat IS, geometries whose non-EuclSan 

to the fects of our ordinary experience-so there can b 
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systems o£ economic relationships in economics, whose fundamental 
axioms do not correspond to the facts of our experience In ordmary 
economics we assume that an enterprise inshes to make as great 
profits as It can There is nothing to prevent our assuming, however, 
that firms wish to make fixed profits, or that they wish to make the 
value of the product as great as they can, or that they wish to make 
their average cost of production as small as they can By assummg these 
different things, we shall of coune get different conclusions, but the 
same method of analysis applies to them all Naturally, however, we 
are more interested m those assumptions which correspond most 
dosely to reality as we know it, i e , to the system in which we live 
But It IS important to realize that the method of economic analysis 
IS not confined to one particular system Indeed, economic analysis 
perhaps can make contributions to the study of noncapitalist eco- 
nomic systems quite as significant as those it makes to the study of 
capitalism 

Economic Analysis as a “Map" of Reality 

The method of economic analysis, then, is to start with very simple 
assumpuons concerning human behavior, then to discover what con 
sequences would follow for the economic system as a whole if these 
assumptions were true In this way we can build up a picture of a 
simplified economic system Havmg mastered this simple picture, 
we can then proceed to bnng it into closer relation to real life by 
introducing qualifications of our original assumptions and seeing how 
they affect the picture as we see it But never do we come to "real 
life,” however closely we may approach it, for reality is always more 
complex than the economist's picture of it This fact frequently makes 
students feel that economic analysis is "unrealistic," because the 
world with which it deals seems to be so much simpler than the real 
world To think this, however, is to misunderstand the whole nature 
of economics Economic analysis is not a perfect picture of economic 
life. It IS a map of it Just as we do not expect a map to show every 
tree, every house, and every blade of grass in a landscape, so we should 
not expect economic analysis to take mto account every detail and 
quirk of real economic behavior A map that is too detailed is not 
much use as a map This is not to say, of course, that all the economic 
"maps" have been good maps, for many of them have falsified even 
the broad outlines of reality But it is a map that we are looking for, 
and not a detailed portrait Consequently, we should not look to eco- 
nomic analysis for intimate details as to how to run a business or a 
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bank, any more than we should expect to find in it the technical de- 
tails of manufacture or mining It is not even tiie business of the 
economist to give detailed advice to the statesman His business is to 
take the system which the business man, tlie banker, the worker, and 
even tlie statesman see only in part and visualize it as a whole, even 
though in seemg tlie rvhole he inevitably misses some of the detail 


QUESTIONS EXERCISES 


1 A knowledge of ballistics (the theory of moving balls) would not neces- 
sarily help a tennis player, altliough he constantly practices by a kind 
of instinct the pnnaples laid down therein Does the same apply to the 
relations between economic analysis and the practice of business? If so, 
IS this any argument against studying either ballistics or economics? 

2 Is a pi ice a sum of money? 

3 Suppose the price of chocolate ivas 5 cents per bar Suppose now that 
the manufacturer made the bar bigger but still charged only S cents per 


4 

5 

6 


bar Would you say tliat the pnce of chocolate had fallen? Now suppose 
that instead of making the bar bigger the manufacturer made it hetttr 
(i e , made it taste better) and again charged only 5 cents per bar Has 
the piice of dhocolate fallen now? 

If a Packard costs twice as much as a Ford, does that mean that there is 
twice as much automobile m a Packard as there is m a Ford? If this were 
true, would tlie prices of all cars really be the same? 

Write out formal definiuons, inyour own words, of the following terms 
economic analysis, price, economic quantities, exchange, expenment 
Which of the following would you classify as economic quantities? 
fal The average wage (b) The number of senators m Congress (c) The 
salary of the President of the United States (d) The pnce of tgp 
fel The number of days in a month (£) The number of unemployed 
workers (g) The basic rate of mcome tax (h) The number of pages m 


than the soaal saences Why? 



CHAPTER 2 


SPECIALIZATION AND EXCHANGE- 
THE TASK OF ECONOMIC ORGANIZATION 


In the preceding chapter we observed that most of the economic 
quantities m which we are interested are assoaated in some way with 
acts of exchange It will not surprise us, therefore, if the first stage in 
our inquiry consists of an examination of this apparently simple 
phenomenon We shall ask three questions Who exchanges? What 
is exchanged? and Why are things exchanged? 

Who Exchanges'* "Economic Organisms" 

We saw m our preceding example that Mrs Jones and the store- 
keeper made an exchange of SI 60 for two pounds of butter The 
answer to the question Who exchanges? would seem to be simple 
Mis Jones on the one hand and the storekeeper on the other But 
the matter is not so simple as that Perhaps Mrs Jones is buying for 
her family, or perhaps she runs a boardinghouse and wants the butter 
for her paying guests The storekeeper also may not be acting merely 
m his personal capacity He may be acting as a representative, who 
IS selling not for himself but for the store This is obviously true if 
the storekeeper is an employee It is also true even when the store- 
keeper IS an mdependent grocer workmg for himself, for his activiues 
as a private individual must be distinguished from his activities as a 
seller of commodities over the counter It should now be clear that 
exchanging, i e , buying and selling, is something which is done not 
only by individuals in a pnvate capacity It is usually done, in fact, 
by mdividuals who represent some institution or organization, such 
as a family, a church, an orphanage, a bank, a store, or a mill, or who 
represent themselves in some capaaty such as a worker or a land- 
owner These organizations or capaciUes which people represent when 
they buy or sell, we have called economic organisms ^onomic life 

16 
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consists very largely of the behavior and interactions of tliese organ- 
isms 


Types of Economic Organisms 

Let us now return to Mrs Jones She buys butter in her capcity as 
a housewife, not in order to sell it again but in order to consume it 
The butter finds its ulumate end and goal on the table of the Jones 
family When the storekeeper originally bought the butter, however, 
he bought it not for his own use but in order to sell it again More- 
over, we may suppose that he sold the butter to Mrs Jones lor a price 
somewhat higher than the pnce he paid for it The difference be- 
tween the two prices represents somethmg else which he has sold to 
Mrs Jones— his sentces as a retailer, which he did not buy from any- 
one else It seems here as if there are three fairly distinct classes of 
economic organisms 

Firms First, there are oiganisms such as stores, manufactunng 
companies, and so on, which buy m order to sell again, and which sell 
in order to be able to buy again with the money received These 
are called firm, or enlerprues 

Ultimate Consumers Then there are organisms which buy not 
m order to sell ^m but in order to consume and enjoy, families 
and orphanages fall m this class These are the ultimate consumers 
Original Producers There are also organisms which sell what they 
have not bought but have produced themselves The workman who 
sells his labor, the landowner or mmeoivner who sells the use of his 
land or his mines, fell m that class These may be called the onpnal 
Producers There is bound to be some difficulty of terminology here, 
for the word ‘'producer" u frequently associated with a cer^ t^ of 
firm By an original producer, however, we mean not a firm in the 
smct seLe of S^word but the seller of a commodity or a service which 
IS the source of the seller’s net mcome In some cases 
sold by an original producer is sold directly, as when a worte sete h 
labor fo other cases the commodity is sold indirectly, as when an m 
w b,. by »ltog « > p™ 

higher than the pnce he paid for them 

Individuals Have More Than One Capacity 
Every individual who has to spend money m the 
modmes for consumption is an ““ n also 

viho receives a money inrome Jermnal 

an original producer in the sense used above We ontai 
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income by selling sometlimg we have not previously bought, such as 
the services of our bodies or the services of other property which we 
own Many individuals also act as representatives of firms as well as 
onginal consumers or original producers A farmer, for instance, will 
buy food for his cattle as a representative of his busmess or firm In 
this case it is the “farm” rather than the farmer which makes the ex- 
chai^ He mil buy food for himself and his family in his capacity as 
an ultimate consumer He will supply labor, and may supply land, to 
his form m his capaaty as an original producer In practice, he may 
not keep separate accounts for these three capaaties In principle, 
however, we must keep the distinction clear between the accounts of 
the farm as a business and the accounts of the former as a supplier of 
labor or land to the farm and as a consumer 

Types of Exchanges 

We can now distinguish several types of exchanges, according to the 
types of economic organisms partiapating in them First, there are 
exchanges between ultimate consumers, as when two boys swap mar- 
bles for stamps in the schoolyard, or when Mrs Jones exchanges some 
of her surplus butter with Mrs Smith next door for some of Mrs 
Smith’s surplus bread Tliese exchanges are not very important In- 
deed, they can only be regarded as accidental, for if Mrs Jones bought 
her butter with the intention of selling it to Mrs Smith she would be 
actmg as a firm and not as an ultimate consumer at all 

The most important exchanges are those between firms, those be- 
tween firms and ultimate consumers, and those between firms and 
original producers When the storekeeper buys butter from a whole- 
saler, there is an exchange between firms When Mrs Jones buys but- 
ter from the store, there is an exchange between a firm and an ultimate 
consumer When the store buys the services of a clerk, there is an ex- 
change between a firm and an onginal producer There may also be 
exchanges between ultimate consumers and origmal producers, as 
when Mrs Jones hires a man to mow the lawn These exchanges, while 
common, do not account for a very large proportion of things ex- 
changed In the great majority of cases a firm, or a series of firms, acts 
as an intermediary between the original producer and the ultimate 
consumer 

What Is Exchanged^ 

This bnng us to our next question What is exchanged? Again the 
ansiver might seem to be simple, but agam it proves to be more com- 
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plicated than it looks at first sight In the vast majority of the exchanges 
with which we are femiliar the objects exchanged are physical goods 
or services on the one side, and money — dollars and cents — on the 
other side An exchange in which botli the things exchanged are 
physical goods or services is called a barter exdiange Tins is occa- 
sionally found in the schoolyard or across the garden wall, but it is not 
important except in primitive society About the only important 
examples of barter exdianges m the modern world are those involved 
in sharecropping, in which the landoivner exchanges the services of 
land for a part of the physical crop, and those in certain international 
agreements where there is direct bartering— for instance, of Braalian 
coffee for German machinery 


A Commodify as a “Bundle of Services” of Original Agents Paid for 
Out of the Price 

To return to our original example Mrs Jones, who has just bought 
her two pounds of butter, now has 60 less than she had before, and 
two pounds of butter more than she had before, while the storekeeper 
has ?1 60 more than he had before, and two pounds of butter less But 
the storekeeper has presumably bought the butter from someone else 
—a wholesaler, let us say, for $1 20 mat he has "really” sold Mrs 
Jones, then, is $I 20 worth of “wholesale butter" plus 40 cents’ worth 
of his own retailing services But of course the wholesaler did not 
make the butter, he bought it, say, from a creamery for 80 cents, and 
spent 20 cents for transport and 20 cents for his oivn expenses So what 
Mrs Jones has bought is evidently 80 cents’ worth of butter^t-th^ 
creamery, plus 20 cents' worth of transport service, plus 20 cents worth 
of wholesaler service, plus 40 cents’ worth of remilm 
we even stop there? The creamery perhaps paid the farmer 70 cents for 
milk, and paid 10 cents for manufacturing The farmer, in S 

the milk, spent perhaps 25 cents for feed, 10 cents for his cows 15 c»tt 
for hired labor, and 20 cents for his own labor It seems, therefore, to 
that Mrs Jones has “really” bought is not mcroly *1 
ter, but 40 cents’ worth of retailmg, 20 cents worth of whol«^g; 
20 cents’ worth of transport, 10 cents’ worth of bu“ermaking, 25 
worth of cattle feed, 10 cents’ wo^ of foe 
worth of hired farm labor, and 20 cents’ 

Tones would indeed be surprised to learn that -s 

Cpped up m that innocent package of 

reflection will show us that, in one sense ^ ^ of all 

buying when we buy any commodity is a little bit of 
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the retailers, wholesalers, transport workers, stevedores, processors, 
farmers, miners, and what not tliat have gone to make it up, together 
with tlie services of all the land and equipment which they have used, 
and of all the managers who have organized ihem Some of these serv- 
ices may have been performed at the moment of purchase, some a few 
days before, some weeks, some even years or decades before 

We can look at the same phenomenon in another way Consider not 
the butter but the $1 60 'VVOio gets the $1 60? In the first instance, of 
course, it goes to the storekeeper, but it does not all stay with him He 
keeps 40 cents of it to pay for the services which he has performed, and 
passes on $1 20 cents to the wholesaler, who in turn keeps his share 
and passes the rest on to the transporter, and so back to the creamery, 
the farmer, the farm laborer, the landlord, and all the other people 
involved 

All Exchanges Can Be Analyzed info the Exchange of Services for 
Services 

Even now we have not finished Where did the $1 60 come from* 
Where did Mrs Jones get it? The answer may be, of course, from her 
husband But still the question remains, how did Mr Jones get the 
|1 60? Perhaps he earned it by selhng his services as a barber Our 
simple exchange, therefore, of $1 60 for two pounds of butter seems 
to have been resolved into an exchange of J1 60 worth of haircutting 
against |1 60 worth of a remarkable collection of services of all kinds 
of ongmal producers, ranging from retailers to landowners Thus it 
seems that all exchanges are in a sense “barter” exchanges between 
original producers, effected through the intermediary of firms of all 
desCTiptions, and through the operanons of the peculiar stuff known as 
money 

Money as a “Veil" 

This was what the older economists meant when they spoke of 
money as a "veil” that hid the real operations of the economic system 
The too rigorous adoption of this point of view led them to neglect 
the very important effects which money itself has on the economic 
system Nevertheless, the concept of a "barter system" is useful in 
avoiding certain crude fallacies which are frequently made by poli- 
ticians and others unversed in thinking about soaety We get a 
picture of the economic order as a system in which each individual 
exchanges his services, or tlie services of things he owns, for the services 
of other people, or of the things they own, even though these services 
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may not be direct but may be wrapped up in die parcels that we call 
"goods ” 


Specialization Is a Prerequisite of Exchange 


This brings us to another very important proposition concerning 
exchange It is clear that no exchange could take place if everyone had, 
or made, the same thii^ If there were only one commodity— say, 
butter — there would be no exchange, for obviously it would be silly 
to exchange butter for butter It is possible to imagine a society in 
which each family owns a plot of land on which they raise all their own 
food, make all their own clothes, dig or cut all their own fuel, and 
entertain themselves with all their own songs In such a society, where 


f a r h family lived like the Swiss Family Robinson, there would be no 
exchange in the ordinary sense of the term There would be for each 
family a choice of alternatives in production, in many ways analogous 
to exchange They might, for instance, have to give up building a 
house in order to find the time to bmld a boat, and we might perhaps 
say that the house they might have had is in a sense "exchanged" for 
the boat which they in fact make But exchange in the sense of a 
transaction between two parties always implies a difference in the pos- 
sessions or abilmes of the parties concerned Unless different indi- 
viduals possess different things, the exchange of goods is impossible, 
or at least futile Unless different individuals perform different tasks, 


the exchange of services is impossible 
This doing of different things is called specialization, and it plays 
a very important part in economic development Instead of each sittmg 
under his own vme and his own fig tree, canng for all his own wants 
by himself, as soon as there is anything we can call society at all, one 
man wUl b^in to grow vmes and another to grow figs, and 
exchange wine for figs Even in savage societies there are 
crafti^-the tentmaker, the fisherman, the hunter, the weaver In 
plex societies there are thousands of different 
000 in the United States alone! Each one of “ 

that somebody is devotmg the bulk of his available time m a 
form of service, and exchanging that se^ice, or its ^ 

products or services of innumerable other people 
Luld now be clear Exchange cannot take place unless ^ 

cialization, for there would be nothing to exchange, but specia 
““change would be useless, for the tailor would ^ 

aalaalton luithout exchange u silly inis is p p 
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portance of which extends far beyond the field usually covered by eco- 
nomics, It applies, for instance, to the question of specialization in 
knowledge and discovery If specialization in the saences is earned to 
the point where exchange of ideas becomes impossible— where each 
man is so specialized that he can understand only himself — then spe- 
aalization has become silly We need middlemen in the sciences to 
perfect the system of exchange of ideas as much as we need them in eco- 
nomic life to faalitate the exchange of goods and services 

The Imporionce of “Middlemen" 

This proposition can be used unmediately to explode a common 
fallacy — that middlemen, or distributors, are “unproductive ” This 
fallacy IS current m agncultural arcles, the farmer frequently feels 
that he is the “real producer” because he produces the physical com- 
modity, and consequently he feels that the middlemen and distribu- 
tors are parasites But it is no use for the farmer to produce milk if he 
cannot exchange that milk for other things Milk-on-the-farm is a 
different commodity from milk-on-the-doorstep, and the people who 
get the milk from the farm to the doorstep — and, mdeed, the house- 
wife who gets the milk from the doorstep to the puddmg— are ]ust 
as much "producen” as the man who gets it from the udder to the 
bottle Circumstances may arise, of course, in which middlemen are 
too well paid for the services which they render, but this does not 
mean that these services are valueless 

Why Do People Exchange^ Because Both Parties Benefit 

There remains the third question Why do people exchange? The 
answer is simple because people want to exchange — ^that is, of course, 
if there is no compulsion present Ruling out difficult cases like the 
payment of taxes or the granting of forced loans where the exchange 
is not free, we can formulate the proposition that no exchange will 
take place unless both parties to it feel, at the nme, that they will 
benefit from it Unless Mn Jones feels that she wants two pounds of 
butter more than she wants $1 60, and unless the storekeeper feels that 
he wants $1 60 more than he wants two pounds of butter, the exchange 
will not take place Even if one party thmks he will benefit and the 
other party does not, there will be no exchange, for though an offer 
may be made it will be refused An exchange, therefore, « not so 
much an equality (two pounds of butter = $1 60) as two inequalities 
Mrs Jones thinks two pounds of butter are worth more to her than 
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$1 60, and the storekeeper thinks that $1 60 is worth more to him tlian 
tivo pounds of butter ' 

How Can Both Parties Benefit^ Because of Differences in Valuation 
The quesbon at once arises How can this be? How is it possible 
for something to be “wortli more" to one person than to another? 
We shall find the answer in a proposition which forms one of the 
pnmary axioms of economic analysis Stated in a rather crude, non- 
mathematical form it is as follows The more of anything we have 
(under the condition that the quantities of all the other things we 
have remain the same), the less we want more of it * If we had only 
two ounces of sugar a week, we should greatly welcome an extra ounce 
If, however, we had a hundred ounces of sugar a week, an extra ounce 
ivould make very little difference to us The more sugar ive have, the 
less we tvant an extra ounce of it The less sugar we have, the more 
we want an extra ounce of it This again is an obvious truth, once it 
IS stated Agam, the failure to understand it causes trouble and con- 
fusion 


Fallacy of “Intrinsic Volue" 

Popular economic discussion often assumes that things have an ' m- 
tnnsvc” worth As soon as we perceive the truth of the above proposi- 
tion, however, it becomes clear that what a thing is worth to us de- 
pends on how much of it we have, and that therefore the •Vorth’ is 
not anything "in" a commodity It is not a physical property of an 
obiect like weight or volume, but is simply "how we feel about it 
Things are "valuable” because somebody thinks they are, and for no 
other reason whatever This is true, as we shall see, even of gold--^ 
commodity which people are inclined to think has an mtrinsid 
value Gold, like everything ebe, is valuable only because people 

think It IS 

iThis propoBtion may seem too to TOl'm'tts 

mg what trouble has been caused m ecoTOimcthTO^ y jj6o=21bs butiei). 

Thus Karl Mant argued that as an “’**’' 8 ' “ “ J ^ * d of ,ppte is 

the two things that are equal ^ m tome aW 

equal to a pound ot ranges, we mran that thi^ ™ eq ^ 

adequate interpretation of u^'Same of the "law of diimmsbing 

h this piohlem present .0.0 

Sdty, It wdl be reserved for a later chapter (Chapter $ 2 ) 
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Exchange Possible, Even Where People Have Identical Tastes, Where 
Quantities Possessed Differ 

We can now see how exchange can be possible, even between people 
who have identical tastes Suppose Mn Jones has laid in a great deal 
of butter, and Mrs Smith next door has laid in a great deal of bread, 
and all the shops are shut Then we may imagine Mrs Jones knocking 
at the Smiths' back door and asking, “Will you give me a loaf of bread 
for a pound of butter?” Mrs Smith replies that she would be delighted 
Because Mrs Jones has a lot of butter, the loss of a pound does not 
mean a great deal to her Because she does not have very much bread, 
an extra loaf of bread does mean a good deal to her So she is willing 
to give up a pound of butter, which she does not want very much, for 
a loaf of bread, which she wants rather more Mrs Smith is in the 
opposite situation Because she has so httle butter, an extra pound 
means a great deal to her Because she has so much bread, one loaf less 
means very httle Consequently, she also is glad to make the exchange, 
and to give up the loaf which she wants litde for the butter which she 
wants more We thus see how, even if Mrs Jones and Mrs Smith were 
idential m their tastes regarding bread and butter, they might still 
find exchange desirable if they possessed at the start different quantities 
of the things to be exchanged 

How Specialization Gives Rise to Exchange 

There should now be no difficulty m seemg exactly why exchange 
takes place in economic life generally Because each individual is spe- 
aahzed, if there were no exchange he would have a large quantity of 
the thmg in which he specializes The ffirmer’s bams would burst with 
com, the tailor's shelves be stuffed with suits Because, therefore, we 
each have a relatively large quanuty of the things in which we spe- 
cialize. we are eager to get nd of them in exchange for the other things 
which we do not have, ]ust as Mrs Jones was eager to get rid of some 
of the butter of which she had plenty for the bread of which she had 
little A dairy fanner and a baker are perpetually m the position of 
Mrs Jones and Mrs Smith, for one has a continual surplus of butter, 
the other a conUnual surplus of bread This does not mean, of course, 
that we must exchange everything we have, for neither exchange nor 
specialization is usually earned to the extreme The dairy farmer will 
keep some butter for his own use, the baker will keep some bread 
Exchange will stop when either of the parties feels that the loss in- 
volved in giving up a little more of what he has is just halanrt.j by 
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the gam involved in getting a little more of the thing received m ex- 
change Mrs Jones will be willing to go on exchanging butter for bread 

as long as she feels that an extra loaf of bread is worth more to her 
than the butter she gives for it As she goes on exchanging she finds her 
stock of butter dwindling and her stock of bread increasing This 
means that extra butter means more to her and extra bread less, so that 
the moment will soon amve when the additional bread ceases to mean 
more to her than the relinquished butter At that moment she will say 
to Mrs Smith (unless, of course, Mrs Smith has anucipated her), 
"Thank you, I think that’s all I want now” and the exdiange will stop 


But Why Do We Speciolixe? 

Thus, if we have specialization, we shall also have exchange We 
have not yet answered the question Why do we have speaalization? 
Why do we bother with this extraordmanly complex system of ex- 
change? Why do we not each cultivate our own garden and provide 
for our own wants directly by our own labor? Such is largely the case 
m savage society Even m the feudal period each village grew its oira 
food, brewed its own drinks, made its own clothes, and built its ovra 
houses Today, even our breakfast table is loaded with products from 
all over the world, and many of the thmgs that our grandparents did 
for themselves are now done for us by other people Mother no longer 
cuts father's hair, and she sends out the wash to the laundry 

Because Specialization Makes Us Richer A general answer to this 
question is, of coune, that by specialization and exchange of the spfr 
products we can satisfy our wants better than if we all lived 
like Robinson Crusoe This fact was observed by the founder of 
economics, Adam Smith Popular recognmon of the pnnciple ran be 
seen in the proverb "Jack of all trades and master of none If there 
are two castaways on a desert island instead of one, specializatiim mil 
soon begin Each will find that there are certain tasks in whiA he ra- 
cels, and each will speciabze m these tasks and perfonn them for bo* 
One may be more successful at fishmg than the other, he m ca 
enough fish for both The other may be more successful m bi^mg 
huts, he will build huts for both Thus they will bo* ^ “ 

and better huts than if each tned to catch fish and 
own use Exactly the same prinaple applies m a more comp 
t^Tny soaety If we all lived like Robinson Crusoe shouW ah b 
™ely troor It is only because we have this complex system of 
speaah Jtion and exchange that we can enjoy the conveniences 
luxuries of modem life 
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Two Kinds of Specialization 

1 Of Products Specialization takes two forms the specialization 
of products, which we may call external specialization, and the spe- 
cialization of processes, which we may call internal specialization We 
could imagine a society in which each man specialized in making a 
given product but in which each man performed all the processes 
necessary for its production Even today diat is approximately true of 
some occupations A farmer, for instance, often performs almost all 
the operations connected with the production of his products he 
raises seed, sows it, cultivates tlie soil, reaps his crop, stores it, feeds 
It to his cows, milks his cows, and bottles their milk Such external 
specialization is the first to arise, and this in itself, of course, is suf- 
ficient to bring about exchange 

2 Of Processes In modem industrial society, however, another 
kmd of specialization is important, in which a man confines himself 
not merely to tlie production of a single product but to a single opera- 
tion in tliat production The automobile industry is a good example 
of this internal specialization Each worker in an automobile plant 
performs a single, simple task and consequently becomes highly pro- 
ficient at It By "mass production" m this way we can produce a great 
many more automobiles than we could if one man tried to perform all 
the operations necessary in their production Internal specialization 
still involves exchange, but the thing exchanged is not a product which 
the individual makes, but a service which he renders Mr Smitli, who 
works in the automobile factory, exchanges, in effect, with society at 
large a certain quantity of his service of screwing nuts for the food, 
clothing, and other consumables which he buys with his wages 

The Principle of the Best Alternative 

The general pnnciple governing exchange and speaalization may 
be called the pt maple of the best alternative It may be stated roughly 
thus In his endeavor to obtain tlie commodities he desires, an indi- 
vidual has two possible alternatives He can either produce the com- 
modities for himself directly, or he can produce some other com- 
modity and exchange it for what he wants Which alternative he will 
choose will depend on which is the easier way of getting the com- 
modity he wants, tor it is the easier way that he will follotv 

Exchange Is Indirect Production 

It IS important to realize that exchange is an altematroe my of 
producing something If I want a suit of clothes 1 can either buy the 
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cloth and make the suit myself or I can earn money (by perfor min g 
some services for soaety) and pay a tailor to make the suit for me 
The first would be direct production, the second would be produc- 
tion through exchange Instead of spending my time and energies on 
makmg a suit myself, I would do somethmg else with my time and 
energies and exchange that “something else," through the 
of money, for the suit I want If I am an indifferent tailor, I may find 
that by working for a hundred hours I could make myself a rather 
unsatisfactory suit of clothes However, by working for a hundred 
hours at the occupation in which I am skilled— say, haircutting— I 
could earn perhaps 5120 with which I could pay a tailor to make me 
two suits of clothes of much better cut and quality than I could make 
by myself In this case it is obvious that production through exchange 
IS much more effective than direct production On the other hand, I 
would be unlikely to go to a dentist to have my teeth cleaned every 
mommg, even though he might clean them more quickly and more 
efficiently than I could myself, because I would feel that to earn the 
money with which to pay the dentist I would have to put m more 
fimp and effort than is necessary to clean my teeth for myself 


The Principle of Comparative Advantage 
In this connection it is important to notice that speciahanon and 
exchange will take place even in the case of an mdividual who could 
produce the commodity obtained m exchange more efficiently than 
the person from whom he obtains it For instance, a doctor who is an 
gardener may very well prefer to employ a hired man who 
as a gardener is inferior to himself, because Aereby he can devote 
more time to his medical practice Suppose that the doctor could keep 
his garden in good shape by working for one hour a day, and that the 
hired man took three hours to do the same amount of gardening If 
the hired man was paid 51 an tour and the doctor earned 510 an 
hour, It might still pay the doctor to work at his profession for the 
hour which he otherwise might have spent in the garden, and to pay 
the hired man 53 for his three hours of work In that case, by working 
at his profession instead of in the garden the doctor would 
To put the same problem in another way the doctor could do his 
gardening in an hour if he worked at it directly By working at b 
profession, however, for eighteen minutes, he will have earned 
to pay for three hours of the hired man’s time Consequently he ca 
do his gardenmg in eighteen minutes by staying m his office, as ^i 
the hour it would take him if he were out m the garden itseltl 
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particular case the situation may be complicated by the fact that the 
donor may like gardening for its own sake But this complication 
does not affect the fundamental prinaple If the doctor is fond of 
gardening he may prefer an hour of direct gardening to eighteen 
minutes of indirect gardenmg, but it remains true that for him medi- 
cal practice may be an indirect method of horticulture 

Extent of Specialization Depends on the Extent of the Market 

There u one more proposition to state concerning specialization 
and exchange It is that the extent of specialization depends on the 
ease with which things can be exchanged, or, as it has been phrased, 
by the "extent of the market ”* The main things aSecting the ease 
with which thmgs are exchanged are first, the density of the human 
population, and second, the ease or difSculty of transportation Ob- 
viously, if large numbers of people are closely packed together, and 
if the means of transportation of commodities and of persons are 
good. It will be easier to make exchanges than it would be among a 
widely scattered population separated by high mountains and deserts 
Robinson Crusoe does not speaalize, only because the means of trans- 
portation between him and the outside world do not exist In a re- 
mote mountam village where transportauon is difficult and the popu- 
lation u small, specialization will not be carried on as for as it is in a 
great aty like New York We should not expect to find economists, 
opticians, gem cutters, or patent lawyers in a mountain community m 
Tennessee We should expect to find them in New York City A highly 
specialized occupation can exist only where its products are available 
to a large number of people, for the average quantity of the product 
taken by any individual is small An eye specialist, for instance, might 
find a comforuble pracuce m a community of 100,000 people when 
he would be idle most of the tune in a community of 5000 

Specialization and Transportation 

Any improvement in the means of communication will, therefore, 
probably result m an extension of the degree of specialization and m 
the volume of exchanges The great aties of the present day owe their 
existence to the development of our world system of transportation 
London and New York, for instance, could not exist unless they could 
draw food supplies from all over the world, and unless they could 
send products all over the world m return Even Robmson Crusoe 
would probably begin to specialize in the production and export of 

> Adam Smith, Tht Wealth of Nattons, Book 1, Chapta 3 
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coconuts if communications were established between his island and 
the outside world 

The Ratio of Exchange and Alternative Cost 
From the prmaple of the best alternative can be deduced the gen- 
eral law which governs the ratio of exchange between commodities 
in a society where there are no hindrances to the movement of re- 
sources between various occupations and employments This law states 
that the ratio of exchange of two commodities in the market always 
tends to be equal to the ratio of the quantiues which can be product 
by an identical expenditure of economic resources This latter ratio 
IS frequently called the “alternative cost” ratio Suppose, tor instance, 
that with a given quantity of resources a society could produce either 
50 bushels of wheat or 1 ton of steel Then the alternative cost of steel 
in terms of wheat is %o to”* bushel, and the alternative cost of 
wheat in terms of steel is 50 bushels per ton, meaning that, given the 
full employment of resources, an extra 50 bushels of wheat can only 
be produced at the cost of not producmg 1 ton of steel, and an extra 
ton of steel can be produced only at the cost of not producing 50 
bushels of wheat The society has the alternative, with a given unit of 
resources, either to produce 50 bushels of wheat or 1 ton of steel, thus 
the “cost” of producing 1 ton of steel is the 50 bushels of wheat Aat 
had to be given up m order to produce the steel, and the cost of 
producing 50 bushels of wheat is the ton of steel that could not be 
produced by the resources used m producmg wheat 
If then the alternative cost of wheat m terms of steel is 50 bMhels 
per ton, it can be shown that provided resources can easily be shifted 
torn wheat producuon to steel production, the market pnces of whea 
and steel must be in the proporuon of 50 bushels to 1 ton Fot if i 
were possible to exchange wheat for steel m the i^rket at a ratio of. 
say, OObushels to 1 ton, people could get more wheat wi* a umt rf 
resources by pioduang steel and exchanging it for wheat than by p 
dLng whif directly In this case by direct Pf 
sourS would only yield 50 bushels of wheat, but by employing he 
resources in making a ton of steel and exchanging it ^ * 
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SO bushels per ton, at which point there would be no advantage in 
transferring resources from wheat to steel production and the move- 
ment would cease Similarly, if the pnce in the market were 40 bushels 
per ton when the alternative cost was 50 bushels per ton, it would pay 
to divert resources into the wheat mdustry, and purchase steel with 
the wheat, rather than to make steel directly The wheat industry will 
grow, and the price of wheat fall, and the steel industry will dedine, 
and the pnce of steel rise, until once more the market ratios are 50 
bushels per ton 

Assumptions Under Which Ratio of Exchange Equals Alternative Cost 
The extremely abstract assumptions of the above argument must be 
noted carefully It assumes full employment and perfect mobility of 
resources It is, therefore, a long-run argument, and the tendency for 
market prices to he equal to alternative costs is only a long-run tend- 
ency If, indeed, there are obstacles to the movement of resources from 
one occupation to another, whether due to monopoly, to distance, to 
regulation, or any other cause, then the adjustment of market prices 
to alternative costs may be delayed indefinitely Nevertheless, the pnn- 
ciple IS not shaken— the tendency exists, even if the resistance to it is 
too great for any movement to take place The absence of a current 
between two points does not mdicate an absence of potential difference 
between them, as long as there is great resistance to the passage of a 
current It is because the resistance to the transfer of resources is likely 
to be smaller over long periods than over short periods that we refer 
to the above tendency as "long-run ” 

It should be observed that the pnnaple of the equality of price 
with altemauve cost does not assume that the altemauve cost ratios 
are constant It is quite possible for the adjustments to be made both 
in market pnce and m alternative cost Thus m the above example, 
where the market pnce is assumed to be 60 bushels per ton and the 
alternative cost ratio 50 bushels per ton, the movement of resources 
from wheat into steel producuons may well have a twofold effect Not 
only will the market pnce of steel in terms of wheat fall to 59, 58. 57 
bushels per ton, but it is quite possible that the alternative cost will 
rise from 50 bushels per ton to 5 1 , 52, S3, as the movement of resources 
goes on In the diminution of wheat production the worst wheat- 
growing lands and the least efliicient farms will he ahatidnn>.d first, and 
hence wheat production will concentrate more and more m more 
efficient hands, and a unit of resources will produce more and more 
wheat as production declines In steel production, on the other hanil 
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the expansion of production may lead to smaller efficiency as worse 
ores and less suitable labor have to be employed, therefore, as the in- 
dustry expands, a unit of resources tvill produce less and less As long 
as the market ratio differs from the alternative cost ratio, and resources 
are mobile, the movement will go on, it is only when these two ratios 
are equal — say, at 54 bushels per ton — that the movement will stop 
In the example it ivas assumed that an expansion of an industry loir- 
ered and its contraction raised the efficiency of the use of resources, 
but even this assumption is not necessary Even if the reverse were 
true. It would still be the case that a divergence between market price 
and altemauve cost would tend to bring about a movement of re- 
sources that would lessen this divergence 


QUESTIONS AND EXERCISES 

1 Some economists have argued that since nothing was created in an act 
of exchange (as exchange merely means a change in ownership of com- 
modities already in existence), exchange could not add to wealth Do 
yon think this is correct? If not, how would you answer this aigumem? 

2 State and prove at least five proposiuons concerning exchange and 
speaalization 

3 What IS meant by the statement that an exchange in which money is 
one (or both) of the things exchanged is not a complete exchange? What 
IS a complete exchange? 

4 How would you classify the following exchanges according to the char- 
acter of the economic organisms performing the exchanges? 

a The hiring of a teacher by a sdiool 

b The purchase of a piece of candy by a schoolboy 
c The purchase of books by a school 
d The exchange of tops for whistles by two schoolboys 

, i's: ,..u, to- 

6 Dorth^wSrf a person affect the proporuon of real 

tamed by exchange, i e . would you expect a wealthy person to do more 

or less for himself than a poor penon? 

7 Would you expect to find that a greater proporuon of things m 
sold (exchanged) in a wealthy soaew than m a ^ 

the best butter in the world Is this stupid behavior? Or is mere ^ 

reason for it? «,lToad and the steamship 

9 The wheat farmer is the product of the 

Discuss 



CHAPTER 3 


SOME APPLICATIONS OF THE 
ELEMENTARY THEORY OF EXCHANGE 


Economic Conflict Community of Interest in the Fact of Exchange 

One important practical application of the principles of the last 
chapter is to the discussion of the problem of economic conflict Is 
there any possibility of conflict arismg in exchange? How are people's 
interests affected by the act of exchange or by the quantities arising 
therefrom? We have seen that an exchange cannot take place unless 
both parties gain, or at least think they gam There is evidently, there- 
fore. a certain community of interest m exchange This in itself is an 
important conclusion, for it is commonly believed that in trade — 
espeaally m international trade — one party must gam and the other 
party must lose But if one party to a prospective exchange thinks he 
will lose by it, he will not enter into the exchange at all This is true 
even in an exchange which is commonly regarded as an occasion for 
conflict — ^the exchange of labor for money between employers and em- 
ployed Even here there is a community of interest in foe exchange m 
foe sense that unless both parties believe themselves to be benefited, 
foe exchange will not take place A wage bargain cannot be struck, in 
foe absence of coercion, unless foe employer prefers buying foe labor 
to buying any of the other thmgs for which he could spend foe money, 
and unless foe worker prefers to spend his time workmg for a wage 
rather than m any other way 

Conflict of Interest About the Ratio of Exchange The Range 
of Mutual Benefit 

But this IS not the whole of foe matter There may be a community 
of mterest in foe fact of exchange There is always a conflict of interest, 
except in some rare cases, about foe ratio of exdiange — i e , about foe 
price, the terms on which foe things are exchanged Generally speak- 
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ing, in the case of any given exchange there is a certain range of prices 
within which the exchange will take place but outside of which one 
of the parties will feel that he does not benefit by the exchange To 
return to our fnends Mrs Jones and the storekeeper There must be 
some pnce for butter above which Mrs Jones will not buy, suppose 


Price {cants per pound) 

0 25 « 76 IW 125 
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this IS $1 per pound At any pnce below $1 Mrs Jones will buy this 
particular two pounds of butter, but at any price above it she will 
not There is also some price for butter below which the storekeeper 
will not think it worth his while to sell, at any pnce below, say, 25 
cents per pound he will prefer to keep the butter m his shop, or keep 
It for his own use Consequently, at a price below 25 cents or above ?1 
per pound this particular transacuon cannot take place At any pnce 
between 25 cents and $1 per pound the transaction may take place, as 
both parues feel they benefit We may represent this situation dia- 
gtam^ucally as in Fig 1 The line AB repr«ents the pnces at 
which Mrs Jones is willing to buy the two pounds of butter m ques- 
tion, the hne CD represents the pnces at which the storekw^ n 
wiUmg to sell Only at those prices where the Unes overlap, betwem 
C and 5, IS an exchange possible, for only at th^ prices will b 4 
parties feel that they gam The amount by which the pame to t 
Lhange feel that they gam depends, howev« 
the pnce falls within this range If the ^ce is *1 a p^n^Mn Jo^ 
will feel that she barely gams anything by the 

suade hnn to make the exchange If the pnce is L„er 

Mrs Jones will gam greatly by ^ L the ne^er 

will feel that it is only just worth while jon J’gam by the 

the pnce is to 25 cents a pound, the more ^ Jthe pnce 

exdmige, and the less will the storekeeper gam The nearer tne p 
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u to $I a pound, the more the storekeeper will gam and the less Mrs 
Jones will gain Mrs Jones, therefore, who is buying, wants the price 
to be as low as possible, and the storekeeper, who is selling, wants it 
to be as high as possible 

Most Economtc Conflicts Are of Thu Type This principle applies 
to any exchange whatever and accounts for a large part of the real con- 
flict of mterest m economic bfe Thus in the exchange between em- 
ployers and employed, even though both benefit, the worker will 
benefit more if the wage is hi^, the employer more if the wage is low 
In the exchange of the products of any one industry— say, farming— 
the producer wants a high price, the consumer ivants a low price, even 
though over a wide range of prices, the farmer prefers to sell his crops 
rather than to try to spend his time making manufactured goods at 
home, and the industrial population prefers to sell its products rather 
than to try to grow its food in its own back yards 

"Verlicar' ond “Horizontal” Conflicts 

Just as we classified exchanges according to the character of the ex- 
changen involved, so we can classify conflicts in exchange Correspond- 
mg to exchanges between firms and onginal producers, espeaally 
workers, we have what is usually called the "class” conflia — the con- 
flict, for instance, betiveen the working class, interested in high wages, 
and the employing class, mterested m low wages Corresponding to 
exchanges between ultimate producers and ultimate consumers are 
what may be called "vertical” conflicts of interest Thus all the people 
concerned with coal mining— miners, operaton, owners — have a com- 
mon interest in mamtaimng a high price for coal, as compared with 
all people not in the mining industry, who have a common interest 
in keeping the price of coal low These vertical, or group, conflicts may 
be in practice much more important than the "horizontal," or class, 
conflicts Very few acts or lines of policy will affect wages or profits as 
a whole, but it is easy to organize lines of action which will affect 
particular prices, particular wages, or particular profits The organiza- 
tion of monopolies is one of the pnnupal weapons of this group 
conflict 

Tariffs as an Example Tariff policy is also intimately bound up 
with group conflict A duty on the import of shoes may unprove the 
lot of people in the shoe industry, as it may, at least for a time, enable 
them to raise the pnce at which they can sell shoes This increase m 
the pnce of shoes, however, will injure all the people who buy shoes 
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Here is a clear conflict of interest between a “group” in society— all 
those concerned with making shoes — and those outside the group The 
groups are frequently well organized and able to exercise political 
pressure, but the “people outside the group,” i e , everybody else, ate 
not organized — everybody being nobody m particular! Consequently, 
a gieat deal of legislation is passed whidi makes us on the whole poorer 
because it makes a small group richer The effect on the small group 
is obvious, and die small group is organized to exert pressure on legI^ 
latures The effect on the rest of us is diffuse and not always immedi- 
ately apparent, and so does not influence lawmakers as it diould 


The Determination of Price: “Higgling" 

We have seen that in most acts of exchange there is a certain lange 
of prices within which the exchange may take place The question 
naturally arises What determines the exact position of the price 
within iis range? In our example we supposed the pnee of butter 
to be 80 cents a pound, although we saw that even if it were as high 
as $1 or as low as 25 cents the exchange ivould soil take place Why, 
then, should not the price of butter be 90, or 50, or 40 cents a pound 
of 80? The rest of this book is litde more than an attempt to 
answer this question However, there are one or nvo things that w 
may say about it now One ansiver is of course that the price may be 
decided by “higgling and bargaining ’* 

Mrs Jones might come into the shop, see the two pounds of butter 
nicely ivrapped on the counter, and say to the storekeeper, “Thafs a 
nice package of butter you have there. I’ll give you 80 cents for it“ 
Now die storekeeper would be willing, if necessary, to sell the butter 
for 80 cents (i e , 40 cents a pound), but of course he would like to get 
more for it if he could So, suspecting that Mrs Jones would give more 
for It if pressed, he might say. 'Tm sorry, Mrs Jones, but 1 couldnt 
thmi of selling It under $2 this mommg ” Mrs Jones' reply might be, 
“Don't be absurd. I’ll give you ?1 20 for it.” and the storekeeper again 
migh t say, “Well, I’U come down to JI 80, but no furdier ’ Mrs Jones 
might answer. “A dollar fifty is absolutely the 
keeper might follow iwth. "I could let you have it for $1 70 and no 
less ” Then Mrs Jones might say. "Let’s spht the difference and call it 
$1 60,” and the storekeeper would say, "Done!” A feiv things are so 
m this way, even m western countries-nantiquM and rugs, r 
stance In Oriental countries a great many more ^ 

and although to us it may sound ndiculous to higgle * 

manner desenbed above, in some countries even the ordinary y 
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day purchases are made m this way Even two or three hundred years 
ago the practice of higgling was much commoner in western countnes 

Collective Bargaining 

Perhaps the most important example of higgling today is that known 
as “collective bargaining ” Collective bargaining is the name given to 
the process of deading a price betiveen organtzed groups of buyers 
and sellers It is found when a trade union bargains with an em- 
ployers' association or even with a single employer In this case the 
trade union is "selhng” a certain “commodity" — ^the labor of its mem- 
bere — which the employers are buying The object of the collective 
bargain is to set a price which ivill prevail in all purchases of labor of 
the type in question Collective bargaining is also to be found between 
producers of raw materials and the users of those raw matenak In the 
milk industry, for example, we frequently find collective bargaining 
between the organized farmers who sell milk and the organized dis- 
tributors who buy It In this case also the purpose of the bargain is to 
determine the pnce at which all the individual sales shall be made 
The opposite of collective bargaining is, of course, individual bar- 
gaimng, in whicli each individual buyer or seller makes his own ar- 
rangements as to the pnce and the other terms on which the transac- 
tion shall be made 

Conditions of Settlement of a Collective Bargain The process of 
higgling just outlined is essentially similar to what occurs when collec- 
tive bargams are made It may happen that the highest price at which 
one party will buy is less tlian the lowest price at which the other 
party will sell Under those conditions no bargain will be effected and 
there will be a "strike," or else a breakdown of collective bargaining 
altogether If the highest wage that an employer would pay were $1 60 
an hour, and if the lowest wage that a trade union would accept were 
|1 80 an hour, it is clear that no settlement would be reached Either 
there would be no excliange at all (i e , a strike) or the men would go 
behind the back of the trade union and make individual bargains with 
the employer If the men remained loyal to the union, the strike 
would go on until one or other of the parties changed its mind about 
Its extreme price In this case die strike might go on until either the 
employer raised the highest wage that he was willing to pay to $1 80 
an hour or more or the union lowered the lowest wage at which the 
men were willing to work to ?! 60 an hour or less — or, of couise, unul 
both made a corresponding shift 
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The Custom of the Fixed Price 

TVe see, therefore, that the business of higgling forms an important 
part of our method of determining prices Neiertheless, in most of 
our ordinary transactions higgling plays no part Naturally we ask, 
'“Why is this?” One possible answer is custom It is customary for 
most sellers to set a fixed price at which they are tvillmg to sell, to 
make that price known beforehand publicly so that all potential buy- 
ers know it, and then to alloiv the buyers to take advantage of the pnce 
or not, as they wash This custom originated partly as a result of a 
moral feeling against the appearance of lymg and cheating which « 
always present m higglmg. The early Quakers, for mstance, in the 
seventeenth century set a fixed pnce for their goods and refused to 
higgle about the price, for they felt that to ask a price at first which 
was inghtT than the price they expected to receive was untruthful 
But the spread of the custom tvas undoubtedly due to the fact that 
higglmg is for most people a troublesome traste of time People pre- 
ferred to deal with storekeepers who did not higgle but set a fixed 
price at which the customer could buy or not as he pleased Gradually, 
therefore, the custom became almost universal, so much so, in fact, 
that we now seldom realize how much a matter of comparatively rt- 
cent habit it is 


Man/ Buyers and Sellers 

As a general rule, the custom of the fixed or "quoted” pnce can 
flourish only where there is a large number of buyeis or sellm Hig- 
ffline IS a method of determmmg prices most frequently med where 
IS only one buyer and one seller in the market, or where, as m 
the case of collecuve baigaming, there is an organized group of buym 
feeing an organized group of seUers However, a seller who is faced 
w^i a^^^ber^ PO^ntial buyers and repeats his tiansactiom 
frequently with different buyers is likely to quote a pnce without hig- 
gliM In ^otmg his price the seller takes account of 
Sme oLes I the price quoted, and in that 
in determining the pnce The buyers' part is 
part of higgling but the passive part of deciding hoiv much to y 
Cset pn« This is the situation usually found in retaihng, and fr^ 

--bly in the market for standardiz^;^^ 

tuial commodities like wheat or cotton, the 

buyer In this case the seller has the option to sell or not to 
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the price quoted, and this power of the sellers again plays a decisive 
part in determining the pnce which the buyers will quote It will be 
observed that where the custom of a fixed pnce prevails, it is generally 
the "middleman" who quotes the pnce The consumer at one end of 
the chain and the "producer” at the other end have the power merely 
to take or to leave Ae exchange offered by the middleman, be he re- 
tailer or wholesale merdiant This does not mean, however, that the 
middleman has arbitrary power over prices If he offers to buy at a 
price which is "too low,” not enough people will offer to sell to him 
If he offers to sell at a pnce which is "too high," not enough people 
will offer to buy from him The power of the buyers to refuse to buy, 
or of the sellers to refuse to sell, is therefore the real factor which de- 
termines the price fixed by the middleman 

Auction Sales 

An interesting example of a situation in which we have many buyers 
and a single seller is the auction sale This is a method of determming 
prices commonly used m the sale of objects which cannot be stand- 
ardized, such as cattle, vegetables, wool, or household goods and equip- 
ment In the ordinary type of auaion an article is put up for sale by 
the auctioneer— suppose it is a cow at a cattle auction The aucuoneer 
then invites "bids” from the people who have come to the auction 
He may start at $30, someone in the crowd nods to show that he is 
wdling to buy at that price Someone else, however, thinks the cow is 
worth (to him) more than $30, he bids $35, someone else bids $40, 
and so on until no further bids are received The cow then goes to 
the person who has made the last — and therefore the highest — bid 

Determination of Pnce in an Awtion It should not be difficult 
to formulate a prmciple by which the price is determined m such a 
sale The price of any article sold will be the next pice above the 
greatest pnce which the second most eager buyer will give This pnn- 
aple may sound a little strange at first, but it should be graspd easily 
For any given article put up for sale the buyers can be ranged in the 
order of then eagnemess to buy — their eagerness to buy being meas- 
ured by the greatest price they are willing to pay for the article Thus 
one buyer might be willing to buy the cow at any pnce below $30, an- 
other at any pnce below $35, another at any pnce below $40, and so 
on up the scale unul we get to the most eager buyers of all — one who 
will buy It at any price below, say, $50, and another who will buy it 
at any pnce below $60 As the bidding goes on and as the pnce nses 
gradually, all the less eager buyen drop out until the price is $50. 
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when only the ttvo most eager buyers are left At the next pnce rise— 
say, to $55, if it is the convention to raise the bids by five dollan at a 
time — the second most eager buyer, who mil buy below $50 but not 
above, drops out, leavii^ only the most eager buyer, to whom die 
cow IS sold Nouce, however, that the price is not necessarily the 
gieaiest which the most eager buyer would be willing to pay, m thu 
case he would have been ivilhng to pay $60, but in fact has to pay only 
$55, for that is the price which knocks out his nearest compeutor 
The Dutch Auction An interesting variant of the auction is the 
"Dutch aucaon” m which the bids come doivn from a high price in 


stead of rising from a low price Cheap-Jacks in fairs sometimes use 
this method Department stores occasionally use what is essenually 
a variant of it by reducing the pnce of certam goods by so much each 
day In Holland this method of auction is used extensively in die sale 
of agricultural commodities As there organized, it has the advantage 
of dispensing with the services of an aucuoneer The buyen sit at 
/iptlfc faring a dial, like a clock, on which prices are indicated instead 
of houn The sale is begun by starting the hand of the "clock" at 


some pnce well above that which is expected Every few momentt the 
hanHi, move to another and lower price At each buyer’s desk there is 
a button which will stop the “clock" when pressed Wlien the hands 
move doivn to a pnce which he wishes to pay, the buyer presses the 
button and so stops the "clock ” In this case we may expect the button 
to be pushed by the most eager buyer at a price which is just about the 
highest he is willing to pay, for in this case the most eager buya does 
not knoiv ivhat prices the other buyers are willing to give He oes 
not know, indeed, until he stops die "clock," that he is m fact the most 
eager buyer, for each buyer fears that someone may slip in ahead ot 
him Thus we might suppose m this case diat ea^ buyer has in hu 
mmd a price at which he will bid, one will bid at $60, another at $50, 
another at $48, and so on Suppose the "clock” stmts at $^. 
away-$80, $75, $70. $65, still nothing happens Tbea at $60 the mm 
eagJr buyer pushes the button He gets the f 
The most eager buyer does not wait till the price falls $ . 

Aliough „ Ih, o. » 

barsamcrs the pnce can he within a certain range, the actual Pn 
depending only on the relative bargainmg skill or 

buyers, the pnce appears to be quite defimte There is n ge 
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which It may vary, or at most only a small range between the highest 
prices of the most eager and the second most eager buyers This is a 
very important result of quite general application Wherever we have 
a large number either of buyers or of sellers, or of both, the price will 
be quite definite — or, as we say. "determinate" — in spite of the feet 
that there may be, as in the case of the auction, no custom of charging 
a fixed price 

International Trade 

Another important application of the theory of exchange is to 
problems of international trade What we have done so far, little as 
It IS, will enable us to clear from our minds a good many of the illu- 
sions that cling to this topic In the first place, we have seen that for 
society as a whole exchange is essentially the exchange of goods and 
services for other goods and services Money is only an intermediary 
in the “swapping” of the specialized services of producers This is as 
true of international trade as it is of domestic trade, and realization 
of that fact will at least enable us to avoid the spectacular error in the 
remark (which may be attributed to any politician whom you dislike) 
that “when we buy from abroad we get the goods but the foreigner 
gets the money, when we buy at home we have the goods and have 
the money too ” 

Result of a Purchase from Abroad It is, of course, perfectly true 
that the initial result of a purchase from abroad — let us say, of a 
bicycle from England— -is that some American owns a bicycle which 
he did not have before and has, say $80, less than he did before, while 
some Englishman owns one bicycle less and $80 more than he had 
before But this, as we can readily see, is not the end of the matter We 
are now sufficiently trained m economics to inquire, "What does the 
Englishman do with the $80?” The answer is, generally speakmg, 
“The same as an American would do with $80 ” He may, of course, 
eat It, or put it m a stocking, or burn it, or lose it These thitigs, how- 
ever. are unlikely What we should expect hun to do is to spend it If 
he spent it on buying a sewing machine from America, obviously, m 
an international sense, the exchange is complete The English bicycle 
has been bought with an American sewing machine, and money has 
merely played the part of a go-between m this transaction Actually, 
the situation is likely to be much more complicated The Englishman 
may spend the $80, or its equivalent in English money, on buying an 
English sewing machine, but then we still have to ask, “What will the 
English sewing machine seller do with the $80?” Perhaps he will buy 
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coffee with it from Brazil, and then the fiiazihan may buy with it a 
machine from America Sooner or later, the money will come back to 
roost, sooner or later, it will buy American goods In the absence o£ 
borrowing or lending, the only way to buy goods or services is with 
other goods and services, and this applies to intemauonal trade as 
much as to trade m general In other words, over a long period of 
time, imports can only be boug^it with exports As we shall see, there 
are a good many exceptions and qualifications to be made in this state- 
ment, but if we hang on to it now, it will at least save us from falling 
mto the grosser misunderstandmgs about the nature of international 
trade 


APPENDIX TO CHAPTER 3 


ADVANCED APPLICATIONS OF THE THEORY OF EXCHANGE 

Absolute Advantage in Internafional Trade is Not Necessary 
Another frequent misunderstanding about the nature of mtema- 
tional trade is to be found m the statement that “only those ihinp 
should be imported which we cannot make for ounelves " This would 
confine international trade to those commodities in which each coun- 
try had an absolute advantage Thus Brazil would export coffee to 
the United States only because the United States cannot grow coffee 
and the Umted States would export automobiles to Br^l only if 

Brazd could not possibly make them herself Our analysis Aows. hw- 

ever, that this is not so There does not have to be ^ 

vantage in order to make trade profitable to both parties ^at « m 

say. m order to get a mutual benefit from trade it « not 

Sh party to be more effiaent than the other in makmg the 

Sh^pToduces Any one party will benefit from 

tain a commodity more cheaply, in terms of the ^ 

resources, when he “produces” it by exchange than when he produces 

It directly 

The "Best Alternative” in Internotional Trade 

The pnnaple of the ‘best directly 

naaonal trade England, for mstance, ca gw ^ ^ 

or tnake cotton goods and steel and exchang 


Appucations or the Theory of Exchange 41 

to say, England can "grow" her food m steel and cotton nulls as well 
as on feinns IE the price of food m terms of manufactured products is 
such that England finds that with a given amount oE resources she can 
produce more food in factories than on farms, she will benefit by 
produang the food in factories, i e . by specializing m manufactures 
and exporting them in exchange for food Thus, suppose that England 
can produce both wheat and steel more cheaply than Argentina It 
might still be to the advantage of each country to specialire and ex- 
change their specialized products, if England could get wheat more 
cheaply, in terms of real resources, by producing steel and exchanging 
It for Argentinian wheat, and if at the same time Argentina could get 
steel more cheaply, in terms of leal resources, by producing wheat and 
exchanging it for English steel Suppose that with one "unit” of re- 
sources England could produce citlicr 50 bushels of wheat or 1 ton of 
steel If the price of steel in terms of Argentinian wheat were 50 
bushels of wheat per ton of steel it would pay England equally well 
to obtain wheat cithei in international trade or by domestic pioduc- 
uon With one unit of resources she could obtain 50 bushels of wheat 
either by grouing it at home on farms or by making a ton of steel and 
exchanging it But if the price of steel were higher than this— say 60 
bushels per ton— she could obtain, with one unit of resources, 60 
bushels of wheat by international tiadc and only 50 bushels by grow- 
ing It on farms at home It will pay England to produce wheat by in- 
ternational trade, therefore, as long as the price of steel is greater than 
50 bushels per ton Suppose, now, that in Aigcntina one unit of re- 
sources will produce 40 bushels of wheat or half a ton of steel In this 
case It will pay Argentina to produce steel on her wheat farms by in- 
ternational trade, rather than in her foundries, as long as the pi ice of 
steel IS below 80 bushels of wheat per ton of steel If the puce of steel 
IS GO bushels per ton, svith one unit of resources Argentina could pro- 
duce two-thuds of a ton of steel if she grew wheat (40 bushels) and 
exchanged that for steel at GO bushels per ton She svould only get half 
a ton if she produced steel directly 

Comparative Advantage 

Under these circumstances it is evident that at any price between 
50 bushels per ton and 80 bushels per ton international trade and 
specialization will benefit both countries, for England svill find it 
cheaper to grow svlicat in steel mills than on farms, and Argentina 
svill find It cheaper to make steel on farms than in steel mills In the 
above example, however, we have not assumed that England has an 
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"absolute” advantage m steel and Argentina an "absolute” advantage 
in wheat Indeed, we assumed that England had an absolute advantage 
in both wheat and steel, for a unit of resources will produce more 
steel in England than in Argenuna (1 ton as against ton) and more 
wheat also in England than in Aigentina (50 as against 40 bushels] It 
IS, therefore, not the absolute advantage which detennmes the profita- 
bility of trade, but what is called the “comparative advantage ” Steel 
has a greater advantage over wheat m England than it has over wheat 
in Argenuna 


The "Alternative Coaf' 

The ratio of the quantiues of nvo commodities produced by a unit 
of resources is called (p 28) the “altemauve cost” of these commodi- 
ties In the above example, we assumed that one unit of resources in 
iTnglanH would produce 50 bushels of wheat or 1 ton of steel The 
"alternative cost” of steel in England is therefore 50 bushels of wheat 
per ton That is, in order to produce an extra ton of steel, resources 
must be used which would otherwise have been able to produce 50 
bushels of wheat, in effect, 50 bushels of wheat have been given up in 
order to obtain the ton of steel In Argentma, on the other hand, the 
altemauve cost of steel is 80 bushels of wheat per ton Within the 
iirrnfs set by the altemauve costs of steel m the two countries a price 
can be found at which specializauon and ttade are profitable to both 
sides If the altemauve cost of steel m terms of wheat were the same 
m both counmes, no matter what the absolute advantages, trade 
would not be profitable Thus, if m England one unit of resources 
would produce either 50 bushels of wheat or 1 ton of steel, and in 
Argentina one umt of resources would produce either 25 bmhds of 
wSat or half a ton of steel, no trade would result, although England 
would have an absolute advantage in both commodiUes 


Effecf of Costs of Transport 

In the above example we assumed implicitly *at th«e 
costs of transport If there are costs of ttansport they ® 

of prices within which trade is profitable Suppose ™ 

A^nuna to England, and the equn^ent of 1 ““ ^ 

10 to transport steel from Engla^ to ^rgentim g 

trade. 1 ton of steel m England must produce « ^ ™ 

wheatmEngland by trade But I ton of steel m England « equivai 
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to %o ton in Argentina because of the cost of transport of steel, and 
(50 X %) or 56% bushels of wheat in Argentina become 50 bushels in 
England when the cost of transport (56% X % = 6% bu ) is deducted 
If 1 ton of steel is to bring 50 bushels of wheat to England by trade, 
then the price of steel in Argentina must be (50 X %) bushels for %.o 
ton, or 62 5 busheb per ton And if 80 bushels of wheat are to bring 
back 1 ton of steel to Argentma, the price of steel m London must be 
(80 X % X %o)i Of 64 bushels per ton If the wheat price of steel is 
between 62 5 bushels per ton and 80 bushels per ton m Argentina or, 
what IS equivalent, between 50 bushels per ton and 64 bushels per 
ton in England, trade will be profitable to both sides Without costs 
of transport, trade would take place if the price were between 50 
bushels and 80 bushels per ton m either place 

The “Barter Terms of Trade,” and the Gam from Trade 
The actual ratio at which the goods are exchanged in international 
trade is called the “barter terms of trade ’’ In the above example, if 
there were no costs of transport, the barter terms of trade could he 
anywhere between 50 and 80 bushels of wheat per ton of steel At any 
price within this range trade will benefit both parties But the gain 
will not necessarily be equally distnbuted If the barter terms of trade 
were 51 bushels of wheat per ton of steel, England would only just 
find It worth while to trade, but Argentina, being able to get a ton of 
steel for 51 bushels of wheat by trade instead of having to give up 80 
bushels in direct production, would benefit a great deal Similarly, if 
the barter terms of trade were 79 bushels per ton, England would 
benefit greatly, Argentina very little Here is an example of the eco- 
nomic conflict pomted out earlier — conflict about the ratio of ex- 
change even when there is commumty m the fact of exchange 

QUESTIONS AND EXERCISES 

1 An important distinction is often made between "money" income and 
"real" income From what you now know of the nature of exchange, 
what do you think that distinaion would be? 

2 "Everybody wants a low pnce for the thing that he buys and a high price 
for the thing that he sells ” How does this pnnaple apply to (a) trade 
imion activity, (b) tanS legislation, (c) complaints about the “cost of 
hvmg"? 

S Construct formal definitions of the following expressions (a) interna- 
tional trade, (b) a tariff, (c) collective bargaining, (d) sale by auction, 
(e) economic conflict 
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4 "The more eager people are to buy anytlimg, the higher will be its 
price ” Illustrate the operation o£ this principle with reference to (a) sale 
by auction, (b) sale by higgling (or collecuve bargaining) 

6 “Economic conflict is only apparent when there is a small number of 
buyers and sellers ” Do you agree? If so, would you say that collective 
bargaining increases economic conflict? 

6 Suppose that one unit of resources in the United States could produce 
1 ton of steel or 100 yards of silk, and one unit of resources m Japan 
could produce ^ ton of steel or 90 yards of silk What would be the 
"alternauve prices" of steel in terms of silk in the Umted States and ui 
Japan? If there were no costs of transport would there be international 
trade? If so, m what range of prices (of steel in terms of silk) would 
trade be possible? Suppose that it cost 1 yard of silk in every 15 to trans 
port silk from Japan to the United States, and that it cost 1 ton of steel 
in every 21 to transport steel from the United States to Japan What is 
the range of prices within whidi trade would be possible? 

7 A tariff is an artifiaal increase in the cost of transport Suppose that in 
the above case there were no costs of transport What would be the ef 
feet of the imposition of a tariff on silk by the United States equivalent 
to 1 yard of silk in every 10 yards imported? What would be the smallest 
tariff on silk that would be prohibitive— i e , that would prevent trade 
altogether? 



CHAPTER 4 


PRICE DETERMINATION IN PERFECTLY 
COMPETITIVE MARKETS 


The Competitive Market Definition 

We have now studied two situations in which prices may be de- 
cided — one, where two mdividuals or groups bargain with each other, 
and the other, sale by auction We must now consider a third very 
important situation in which prices are deaded the competitive mar- 
feet A compeutive market may be defined as a large number of buyers 
and sellers, all engaged in the purchase and sale of identically similar 
commodities, who are in close contact one with another and who buy 
and sell freely among themselves Let us examine each of these four 
conditions more carefully 

1 Large Number of Buyers and Sellers What is meant by a 
"large" number of buyers and sellers? There is no definite answer in 
terms of numbers, of course — we cannot say that 1000 is a "large” 
number but 999 is not It is important, however, to appreciate the 
significance of "largeness” as applied m this connection The num- 
ber of buyers and sellers must be so large in a "perfealy” competiuve 
market that the ordinary transactions of any single one of them do 
not appreciably affect the conditions under which other transactions 
are made Obviously, the smaller the number of sellers selling any 
given commodity, the greater will be the effect of the transactions of 
any one seller on the fortunes of the others Where we have only two 
or three sellers of clothes m a community, if one has a bargain sale 
the fortunes of the others are pretty sure to be affected Where, how- 
ever, we have a large number of sellers selling the same thing, any 
increase in sales on the part of one of them will probably not affect 
the fortunes of any single one of the others to any great extent If 
seven million farmers are all selling wheat, however much Farmer 
Giles mcreases his sales the sales of his neighbors will not be appre- 
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ciably affected as a result, because the total effect is spread over such 
a large number of people 

2 A Homogeneous Commodity The second condition of a com 
petitive market is that the units of commodity bought and sold by all 
buyers and sellers shall be identically similar When this is the case 
the commodity is described as "homogeneous ” That is to say, the 
commodity sold by one seller must not be different, in the mind of a 
buyer, from the commodity sold by any other seller This condition 
IS present only when the commodity is a substance of definite chemi- 
cal and physical composition, such as salt, tin, or specified grades of 
wheat or cotton Then the buyer— or seller— is mfluenced in his 
choice of a seller — or buyer— only by considerations of price 

3 Close Contact of Buyers and Sellers A competitive market is 
also one in which the buyen and sellers are in close contact This 
means that there must be knowledge on the part of each buyer and 
seller of the prices at which transactions are bemg earned on, and of 
the prices at which other buyers and sellers are willing to buy or sell 
It means also that there must be opportunity to take advantage of 


that knowledge If nobody knows what pnees the automobile dealers 
of a certain town are charging for their cars, then these dealers do 
not form a perfectly compeuuve market If the people in one village 
know that the stores m the next village sell groceries much cheaper 
than their own stores, but the roads are blocked so that no one can 
get over, then the stores of these two villages do not compete mth 
each other 

4 No Dtscnminatwn The fourth condition is that the buyers 
and sellers must buy and sell freely among themselves This means 
that they must be willing to enter into transactions with all and 
sundry When a buyer announces that he is svillmg to buy or a seller 
announces that he is wiUing to sell at a certain price, these gentlemm 
must be willing to buy and sell openly to all comers There must be 
nothing of the busmess of taking Mr Jones to the back of the sh^ 
and telling him that as a special favor he will be given a 10 per cent 

cut 


Competition a Matter of Degree 

It should now be clear that "competition" m » competiti^ 

IS a matter in which there can be degrees A ‘ j^rfectly c^pej^ 
market would presumably be one in which there wm an mfim 
number of buyers and sellers, dealing m an 
commodity, with perfect knowledge on the part of all, a 
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plete openness m all transactions In an absolute sense such a market 
could not, of course, exist Nevertheless, there are many commodities, 
espeaally those bought and sold on organized "exchanges” like the 
Stock Exchange or the Cotton Exchange, in which the market is "per- 
fect” enough to make the conclusions derived from the study of a 
perfect market practically useful The market m most commodities 
falls away from this “perfection” to a greater or less degree We shall 
return to the study of these imperfectly competiuve markets later 
Meanwhile we shall investigate how prices would be decided, and 
what forces would affect them, in a perfectly compeutive market 

Price Depends on Eagerness lo Buy and Sell 

It seems obvious that prices are gomg to be concerned m some way 
with the eagerness of people to buy or sell We have seen already that 
in the case of an auction, the more eager people are to buy, the higher 
the price of any commodity put up for sale is likely to be We should 
expect this principle to be generally true We may formulate it by 
saying that the more eager people are to buy a commodity, the higher 
will he Its price, and the more eager people are to sell a commodity, 
the lower will be its price If people as a whole want a thing very 
badly the price will be high, for the people who do not have it will be 
wilhng to give a lot for it, and the people who have it will not be 
willmg to let it go unless they get a good deal for it Likewise, if peo- 
ple as a whole want a certain thmg but little, the people who have 
It will be willing to let it go for a little, and the people who do not 
have It will not be willmg to pay very much for it 

The AAeasurement of "Eagerness'' 

Our next task is to try to reduce these broad pnnciples to meas- 
urable terms It is all very well to talk loosely about people’s eager- 
ness to buy or sell, but we cannot be content with that A device is 
necessary which will enable us to measure how eager people are to 
buy or sell, and to be quite accurate, for instance, about what we 
mean by people being "more eager" or "less eager” to buy or sell 

Can It Be Measured by Quanttltes Offered or Demanded^ In order 
to do this we shall have to mtroduce a new idea into our concept of 
exchange Up to now we have assumed that the quantities of goods 
to be exchanged were fixed, and have argued as if — to return again 
to our old friend, Mrs Jones — the only possible exchange were of 
two pounds of butter for money, and the only question, whether the 
exchange took place or not Similarly, m the case of an auction, a 
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given article is "put up for sale" and is either sold oi not sold In any 
given transaction of this kind there is no question of the quantity of 
the commodity to be bought or sold In a competitive market, how- 


ever, It IS evident that the question may not be merely, “Shall I buy 
this given commodity or shall I not?” The question is more often, 
"Shall I buy two pounds of butter at this price, or one pound, or half 
a pound, or three pounds?” The mtroduction of the idea that the 
quantity of a given commodity whidi people arc willing to buy or sell 
may vary gives us a clue to tlie accurate description of the concept of 
"eagerness” to buy or sell Can we measure the eagerness of people 
to buy or sell anything by the quantities whicli they are willing to buy 
or sell? A man who is willing to buy a large quantity of a commodity 
IS presumably more eager to buy it than one who is willing to buy 
only a small quantity 

No, Because These Depend on the Price However, the matter 
does not end there The quantity of a commodity which people are 


willing to buy or sell depends, «mong other things, on the price of 
the commodity A man may buy more hair oil either because there 
IS a cut in the price of hair oil which tempts him to buy more, or be- 
cause he has fallen in love with a girl who is particular about untidy 
hair, or because he has had a raise in pay It is clearly going to be 
necessary to distinguish between these various situations, for we 
should not use the same word indiscnmmately to descnbe them all 
There is something about the increase in the purchases of hair oil 
resulting from falling in love which differs from the maease in pur- 
chases resulting from a fall in the price of hair oil Indeed, it would 
oTobably not be saetching the meaning of words too far to say tbat 
the increase in purchases which was a result of falling in love « a 
“real” increase in the eagerness to buy, whereas the increase which 
resulted from the fall in pnce of the hair oil was not so much an 

increase in the eagerness as in the opportunity to buy 

We would not be justified, then, in taking the simije quanut/ 
which people are wilhng to buy or sell as a measure of their 
to buy^ or sell, for people may become willing “ ^ 

or sniller quantities merely because there « » „ 

of the commodity concerned It is not enough to say, 
eager to buy doughnuts, for he is willing to buy “ 

a week " If the price of doughnuts were forty cents a , j. 

L apiece, the willingness to buy sixteen m a week mig 
passion for doughnuts that verged on insamty 
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The Individual “Market Schedule” 

The eagemess of any individual to buy or sell may be indicated by 
a schedule showing how much he will be willmg to buy or sell at 
various prices To make the illusttation more concrete, suppose we 
consider the situation of a single wheat merchant, on a particular day, 
m the Chicago wheat market He has in his possession, or at his com- 
mand, a given stock of wheat — ^let us say 5000 bushels He also has m 
his possession, or at his command, a certain sum of money — let us say 
$10,000 The problem is, how muck wheat will he sell (i e , turn into 
money) or how much will he buy (i e , how much money will he turn 
into wheat)? Now a number of things may affect his decisions as to 
how much wheat to buy or sell The weather, the crop reports, even 
his own state of health, may make him more or less eager to buy or 
sell The problem under consideration here, however, is what de- 
termines the price of wheat We must therefore concentrate our at- 
tention on the effect exercised by the price, and by the price alone, on 
the quanuty which he will buy or sdl In order to do this we must 
suppose all other thmgs except the price to remain constant dunng 
the day, and inquire under these arcumstances what quantities the 
merchant would buy or sell at various hypothetical prices At very 
high prices he would probably be willmg to sell a large quanuty, at 
lower prices he would probably wish to sell less, at a still lower price 
he would probably wish neither to buy nor to sell, being satisfied with 
his present stock, at yet lower prices he would be wilhng to buy, and 
at very low prices he would buy a great deal These facts can be ex- 
pressed m the form of a schedule, or table, as in Table 1. 


Table 1 The Individual Market Schedule 


If the Price of Wheat 
Were 

(per Bushel) 

He Would Be Willmg 

To Buy 

To Sell 

$120 

0 

5,000 bu 

1 10 

0 

2^000 bu 

1 00 

0 

0 

0 90 

3,000 bu 

0 

0 80 

12,500 bu 

0 


We should read this schedule “If the price of wheat were $1 20 a 
bushel, he would not be willmg to buy any but would be willing to 
sell 5000 bushels If the price of wheat were $1 10, he would not be 
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willing to buy any but would be willing to sell 2000 bushels, if 
etc ” Of course there should also be places on the schedule for other 
prices — 19, $1 18, and so on — ^but we leave these out for the sake 
of simplicity 

This is the market schedule of the individual in quesuon It tells 
us exactly how much wheat he will be willmg to give or to take in ex- 
change for money at some hypothetical prices of wheat It also tells us 
how much money he would be wilhng to take or give for wheat at 
some hypothetical prices Thus at a price of $1 20 he would be willing 
to take $6000 m exchange for wheat (5000 bushels at $120 per 
bushel), at a price of $1 10 he would be willing to take $2200 m ex- 
change for wheat, and so on 

In this paracular case our “marketer,” as we may call him, has 
only 5000 bushels of wheat and $10,000 in money Consequently, he 
cannot offer more than 5000 bushels of wheat, no matter how high 
the price goes, and he cannot offer more than $10,000 of money, no 
matter how low the price goes In Table 1 we have supposed that he 
reaches the limit of his wheat offer at $1 20 At all prices above this 
he will still offer only 5000 bushels, as he has no more than this to 
offer We have supposed also that at a price of $0 80 he has reached the 
limit of his money offer at $10,000 (corresponding to the 12,500 
bushels which he would buy at that price) At prices below this he 
will presumably still be willing to offer $10,000 for wheat, but he ran- 
not offer more if that is all the money he can command Below |0 80 
he will always buy $10,000 worth of wheat— i e , 14,285 7 bushels at 
a pnce of $0 70, 16,666 7 bushels at a price of $0 60, 20,000 bushels 


at a price of $0 50, and so on 

Graphic Representation It is often convenient to represent sched- 
ules like that in Table 1 by means of a graph or chart A graph is 
merely a convenient, shorthand way of expressing the facts or arcum- 
stances which are set forth in a schedule Both a schedule and a 
express a relationship between two quantities or, as we call them, 
“variables ” Both a schedule and a graph are merely a shorttod way 
of writing a large number of conditional sentences of the torm. u 
this quantity were this much, then that quantity would be *amum 
We have already seen how to read the market schedule in s y. 
graphs should be interpreted similarly h» 

The market schedule of Table 1 can be expressed on a gmph by 

and the quantity which would be bought or sold at P ^ 
zontaUy from the axis OC Quantmes bought are assumed to be 
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posilne, following the usual mathematical convention these will be 
measured to die right of OC Similarly, quantities sold are negative, 
and will be measured to the left of OC On such a Rgure, therefore, 
any point represents a combination of a certain puce widi a certain 
quantity bought or sold ^Ve may read the point P, for instance, as 


K c 



Tic 2 The Individual Market Cune 

an expression of the fact that at a price of $ I 20 pci bushel, repre- 
sented by MP (or OiV), our markctci will uish to sell 5000 bushels 
of wheat, represented by iVP (or OM) The point Q cxpicsscs the 
fact diat at a price of SO 80 he is willing to buy 12,500 bushels — and 
so on for all the otiici points 

The Individual “Market Curve" 

If all the points on the graph which coi respond to the market 
schedule of Table 1 arc connected by a line, KPTQR, vc shall have 
a line on the giaph uliich tells us exactly the same set of facts ns the 
market schedule This is called the vmihcl curve of the individual 
marketer It may be described as the cim’c which shows the relation- 
ship between the price and the quantity which he is willing to buy 
or sell at each price 

Market Schedule of an "Eager Buyer" 

Every individual in the mnikct on any paiticiilai day will have his 
own market curve cxpicssing liis eagerness to buy or sell The market 
curves of these various individuals will not nccessaiily be the same, 
indeed, as we shall sec, it is only because the market cuivcs of vaiioiis 
individuals arc diflcicnt that any transactions take place in the market 
at all The question arises, therefore, how can we express the "c.Tgei- 
ness" of people to buy or sell iii terms of these market curves? What 
will happen, for instance, to the market curve of an individual if for 
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some reason he becomes more eager to buy (which is the same thine 
of course, as becoming less eager to sell)? This will mean that at each 
price he will be willing to buy a greater quantity (or sell a smaller 
quantity) than he did before His market schedule, instead of being as 
It was in Table 1, may now be as in Table 2 At a price of Si 20 


Table 2 Market Schedule of an Eager Buyer 


If the Price of Wheat 
Were 

(per Bushel) 

1 He Would Be Willing 

To Buy 

To Sell 

SI 20 

mgm 

2,500 

1 10 


0 

1 00 


0 

0 90 


0 

0 80 

■ilia 

0 


whereas before he was willing to sell 5000 bushels, now he is more 
cautious, he is willmg to sell only 2500 At a price of $1 10, whereas 
previously he was willing to sell 2000 bushels, now he is not willing 
to sell anything At a price of $1, whereas previously he tvas not 
willing eifher to buy or sell, now he is willmg to buy 4000 bushels, 
and so on for all other pnces 

A4arket Schedule of an “Eager Seller" 

In a similar way, if for any reason he becomes less eager to buy 
(or, what is exactly the same thing, more eager to sell), this means 
that at each price he will be willing to buy a smaller quantity (or sell 
a larger quantity) than he did before His market schedule may now 
be as m Table 3 


Table 3 Market Schedule of an Eager Seller 


If the Pnce of Wheat 
Were 

(per Bushel) 

He Would Be Willing 

i To Buy 

To Sell 

SI 20 

0 

5,000 

1 10 

0 

5,000 

100 

0 

2,400 

0 90 

0 

0 

0 80 

4,500 

0 

0 70 

14,000 

0 


Graphic lUustreUion The market curves corresponding to Ae 
schedules of Tables 1, 2, and 3 are shown in Fig S. We see im 
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diately that an increased eagerness to buy is reflected m a "rise” m 
the market curve, and an increased eagerness to sell is reflected in 
a "fall” in the market curve Curve KP'T'QfR is the market curve 
corresponding to Table 2, the "eager buyer" Curve KPjT,(l,R is 


K C 



Qnintity which he ^uihty which he would he wilhnir 

would be wilhng to to ^ (Ihooiande of btiehele) 

to (theuande of 
buBhcle) 

Fig 3 Market Curves of Eager Buyers and Sellers 

the market curve corresponding to the "eager seller” of Table 3 
Curve KPTQR corresponds to our original schedule. Table 1 

Derivation of Market Demand and Market Supply Schedules from 
Individual Market Schedules 

With the mformation given merely by the market schedules or 
curves of all the individuals in the market we can now proceed to 
deduce what will be the market price of the commodity and what 
will be the quanuty exchanged Suppose as an example that there 
are five marketers Such a market would not of course fulfill the con- 
ditions of a perfectly competitive market, but for the sake of sim- 
plicity of arithmetic we shall assume first a relatively small number 
of buyers and sellers The processes can easily be extended to any * 
number whatever Let us suppose that the market schedules of each 
one of these marketers is represented in Table 4 For the sake of 
convenience we shall represent a quantity which people are willing 
to buy, by a (-h) sign, and a quantity which people are willing to 
sell, by a (-) sign 

Mr A IS a very eager seller He will sell something even if the price 
IS as low as $0 80, and it has to fall almost to $0 70 before he will be 
persuaded to buy Mr E, on the other hand, is a very eager buyer 
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Even a price as high as ?! 10 will find him still willing to buy a small 
quantity The other marketers range somewhere m betweL 


Table 4 Denvation of the Market Demand and Supply 


Pnce 

(per 

Bu) 

Quantity Which Each Marketer Would 
Buy (+) or Sell (— ) at That Pnce 

Demand 

Supply 

A 

B 

C 

D 

£ 

«120 

1 10 
100 

0 90 

0 80 

0 70 

1 

1 

-1,500 

- 500 

- 200 
+ 200 
+1,500 
+2,000 

-1,000 
- 200 
+ 100 
+ 600 
+2,000 
+3,000 

II 

0 

+ 100 
+ 600 
+ 1,800 
+ 7,500 
+12,000 

-11,000 

- 5,700 

- 3,700 

- 1,800 
- 500 

0 


The Market Demand Schedule The seventh and eighth columns 
of the table are of the utmost importance The first is obtained by 
adding up all the individual amounts which the marketers are will- 
ing to buy at each price Thus, at a price of $1 20 there are no buyers 
at all and nothmg will be bought At a pnce of ?1 10 Mr E will buy 
100 bushels, but nobody else will buy At a pnce of $1 Mr E will buy 
500 bushels Mr D will buy 100 bushels, making 600 bushels in all 
At a price of |0 90 Mr E, Mr D, and Mr C are all willing to be 
buyers, and will buy together 1800 bushels, and so on This schedule 
shoivs the relation between the price of the commodity and the total 
quantity of that commodity which all the people in the market will 
buy at each pnce It is called the market demand schedule for the 
commodity 

The Market Supply Schedule The last column is obtained by 
adding up all the separate amounts which the marketers are willing 
to sell at each pnce Thus a price of $0 70 is so low that no sellers mil 
be found At a price of $0 80 there will be one seller, Mr A, who will 
sell 500 bushels At a pnce of $0 90 Mr A and Mr B between them 
will be willing to sell a total of 1800 bushels, and so on This schedule 
shoivs the relation between the price of the commodity and the total 
quantity which people are willmg to sell at each pnce It is called the 
market supply schedule of the commodity The market demand sched- 
ule is an expression of the general willingness to buy on the prt of 
the people in the market The market supply schedule is an expres 
Sion of the general wilhngness to sell 
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The Condition for on Equilibrium Price 

We now come to what is perhaps the most important proposition 
in the whole of economic analysis, the key that unlocks the doors to 
a vast number of problems Unless the price in the market is such 
that the quantity of the commodity which people want to buy is 
equal to the quantity which people want to sell, there will be a 
tendency for the price to change If the market price is such that 
sellers in the market as a whole wish to sell more than buyers in the 
market wish to buy, then the price must fall If the market price is 
such that buyers as a whole wish to buy more than sellers wish to sell 
then the price must nse The price at which the quanuty of the com- 
modity that the sellers wish to sell is just equal to the quantity that 
the buyers wish to buy is called the equthbnum price It is that price 
which "clears the market ” 

The Meaning of Equilibrium 

The word "equilibrium" is one that will recur very frequently, 
and consequently it may he advisable to pause for a moment and 
examine what it means The word comes from two Latin words mean- 
ing an equal balance Anything is in equilibrium when the forces 
acting on it are such that it has no tendency to change its condition 
A book at rest on a desk is in equilibrium relative to its surroundmgs, 
for It has no tendency to change its position On the other hand, a 
book fallmg through the air is not m equdibnum, the forces anting 
upon It do not balance, and therefore it changes its position Similarly 
in economic life we say that any quanuty— e g, a pnce— is in equi- 
librium if there are no forces acung upon it, on balance, tPnrimg to 
change it one way or another 

The Equilibrium Price and the Actual Price 

The equilibrium price is not necessanly the actual pnce existing 
at a given mstant of time A pnce may exist— i e , there may be trans- 
acuons taking place at a certam ratio of exchange— and yet there may 
be forces operaung m the market which tend to bnng about a change 
in that price In the same way a book falhng through the air could 
be photographed at any moment and we should see that it had a 
defimte position—say, four feet above the floor This would not be an 
eqmlibnum posiuon, however, because the book would be moving 
away from it The eqmlibnum position would be on the floor below 
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It IS possible, even, that we may never reach the equilibrium pnce, 
that in fact no actual price is ever an equilibnum price Before tlie 
forces which tvould brmg^ together the actual and the equilibrium 
prices have had time to work themselves out, it is quite possible~ 
indeed, almost inevitable — that the circumstances will have clianged, 
and with them the equilibrium pnce To go back to an analogy tlie 
pursuit of the equilibrium price by the actual pnce is rather like the 
activity of a dog chasing a rabbit The position of the rabbit at any 
one moment is the equilibrium position of the dog, for that is the spot 
where the dog wants to be, the spot toward which all the forces acting 
on the dog are dnving him Nevertheless, the dog may never reach 
the rabbit because by the time he has reached the rabbit’s original 


posiuon the rabbit is no longer there, and the dog starts off to a new 
"equilibrium posiuon ’’ In much the same way the actual price at any 
moment may be moving toward an equilibnum price which itself 
changes as the actual price approaches it But the fact that the equilib 
num price may not be the actual price does not mean it is not im- 
portant The rabbit in the above illustration is absolutely necessary 
for the explanauon of the dog’s behavior, even if it is never cau^t 
At Equilibrium Pnce All Sellers Can Find Buyers, and All Buyers, 
Sellers Let us now go back and examme the significance of the equi- 
librium price m our wheat market In Table 4 this price is clearly 
}0 90, where the total amount that the sellers want to sell is 1800 
bushels and the total amount that the buyers want to buy is also 1800 
bushels Mr A and Mr B sell their wheat to Mr C, Mr D, and Mr E 
It should be observed that we do not make any assumpUons regarding 
the persons or the amounts involved m any mdividual 
All we assume is that all buyen can find enough sellers to fill their 
requirements, and all sellers can find enough 
qmremenu Perhaps m the above case Mr A will “U Jo JMr ^ the 
whole 1000 busherwhich he offers, and Mr ^ 
tn Mr C and 600 to Mr D Perhaps Mr A will sell 500 bushe s to 

Mr C, 100 to Mr D, and 500 to Mr E Obviously, ^ 

possible combinauons of ll^reached for if 

to any of the marketers which combination is finally 
the pLe is $0 90 per bushel, everyone wiU be able to buy 

Buyers and Will Cut Pnces Now. suppme *e prme at w 
acuons are bemg made m this case is not $0 90. but we 
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Table 4 that at this price buyers will be wilhng to buy only 600 bush- 
els and sellers will want to sell 3700 bushels It will be easy enough 
for the buyers to be satisfied for they will soon find sellers to sell 
them all they want But when that is done there will still be a number 
of sellers who have not sold all they want Suppose that Mr D and 
Mr E buy the 600 bushels they want from Mr A That still leaves 
Mr A with 1400 bushels that he would like to sell, Mr B and Mr C 
with 1500 and 200 bushels respectively which they would also like to 
sell, but for which they cannot find buyers 

What, then, is gomg to be the response of sellers who cannot find 
buyers for what they want to sell? The answer is, clearly, to cut their 
pnces Rather than not sell anything at a price of {1, or not sell as 
much as they wish, Messrs A, B, and C will lower their pnces in the 
hope of attracting buyers As they lower their pnces, the quantity 
they are willing to sell declines while the quantity the buyers are 
willing to buy increases If they lower the price to $0 90, as we have 
seen, the quantity that people are willing to buy will increase to 1800 
bushels, the quantity that people are willing to sell will decrease to 
1800 bushels, and neither buyers nor sellers will go unsatisfied 

If Price Is Below Equilibrium Price, Buyers Will Raise Pnces 
Similarly, if the price in the market is $0 80, buyers (B, C, D, and E) 
will wish to buy 7500 bushels, sellers (Mr A) will be wilhng to sell 
only 500 bushels After Mr A has sold his 500 bushels, there will still 
be unsatisfied buyers who wish to buy a total of 7000 bushels at that 
price Again, what will happen m these circumstances is that the 
buyers will raise the prices at which they are oEering to buy, m the 
hope of attracting more from the sellers As they raise the price, how- 
ever, the quantity that they wish to buy declines, the quantity that 
sellers wuh to sell mcreases, and some who were buyers before now 
become sellers, until we find at a price of }0 90 that the amount the 
sellers offer is equal to the amount the buyers wish to take, and none 
will go unsatisfied 

Thus, from the market schedules of the mdividual buyers, and 
from them alone, we have been able to deduce the price at which the 
transactions in the market will take place, and also the volume of 
transactions, i e , the quanuty bought and sold— m the case of Table 
4, 1800 bushels 

Graphic Illustration The graphic method of statement can also 
be used in this case In Fig 4 the price is measured vertically from 
the base The quanuty bought or sold is measured horizontally We 
can represent both the demand and the supply schedules of Table 4 
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on the one figure DD' represents the demand schedule, it is called 
the market demand curve, and may be defined is the curve showinc 
the relationship between the price of a commodity and the quantnv 
which people in the market are willing to buy at each price in a given 
period of time The demand curve usually slopes downivard to the 
Tight with the conventional coordinates This indicates the fact that 



Qoaathy hongbt or sold 
(thoossnds of bnshols) 


Fig 4 Market Demand and Supply Curves 

the higher the price, the less will people be willing to buy, and the 
lower the price, the more will they be willing to buy * SS' represents 
the supply schedule of Table 4, it is called the market supply curve 
It may be defined as the curve showing the relationship between the 
price of a commodity and the quantity which people are willing to 
sell On this figure it usually slopes upward to the n^t, mdicatmg the 
fact that at higher prices people are willmg to sell greater quantities 
of a commodity than they arc at lower prices The point where these 
two curves intersect, F, shows the equilibrium price (MP at ON) and 
the quantity (NP or OM) which will be bought and sold at this price, 
for this IS the only pnce at which the quantity people wish to buy u 
equal to the quantity people wish to sell At any pnce above this 
e g . OK — the quantity people want to buy — {KP/) is less than the 
quantity people want to sell {KP,) At any pnce below OiV-say, 
OK * — ^the quantity people want to buy {K'P't) is greater than the 
quanuty people want to sell {JK'P*.) If the price is “too low,” buying 
IS too much encouraged, sellmg too much discoursed If the price is 

1 This proposition is frequently called the "law of demand " 
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"too high,” selling is too much encouraged, buying too much dis- 
couraged 

The Market Identify 

By makmg certain simplifying assumptions a very useful identity 
can be derived showing what determmes the market pnce It is as- 
sumed that there is a given quantity of money, M “dollars,” and a 
given physical quantity of commodity, A "bushels,” present in the 
market m the possession of the marketers We assume that the result 
of the transactions of the “day” is simply to redistnbute the ownership 
of this money and commodity among the various marketers con- 
cerned, no new stocks either of money or of commodity are supposed 
to come on the market Now let us assume that the marketers as a 
whole wish to hold a certain proportion, r,,, of their assets in the form 
of money, and a certam proportion r, in the form of the commodity 
The name "preferred liqmdity ratio” may be given to r,„ if it were, 
say, 10 per cent, or M.oth, that would mean that the people m the 
market, on the whole, wanted to hold Moth of the value of their total 
assets in the form of money If, for instance, the total amount of 
money held by them was $100,000, they would not be satisfied unless 
the total value of their assets was $1,000,000 Similarly, r, may be 
called the "preferred commodity ratio" If the commodity is, say, 
wheat, a preferred wheat ratio of ^th would mean that the market 
would not be satisfied unless one-fifth of the value of its assets were 
held m the form of wheat 

Now, let the total value of all assets held by the marketers be T 
The total value of the stock of commodity. A, is p^, where is the 
money pnce of the commodity Then by definition we have 

M , 

tn — ^ and “ y- 

Elumnatmg T between these two equations we obtain. 

p _Mro 
‘ “ ilr. 

This may be called the Market Identity 

Significance of the Market Identity 

In order to bring out the significance of this fundamental identity 
let us consider an arithmetical example Suppose first a case in which 
there are only two kinds of assets — money and a commodity — call it 
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"wheat " Suppose there are 50 million bushels of wheat in the market 
and 10 million dollars of money Suppose also that the liquidity 
preference ratio is 0 2 and the commodity preference ratio 0 8 The 
two preference rauos in this case must add up to 1, for if there arc 
only two kmds of assets, to say that we prefer to hold 20 per cent of 
our assets in one form is the same as to say we prefer to hold 80 per 
cent of our assets m the other form Then the followng table shoivs 
the condition of the market on the assumption of vanous prices for 
wheat 


Table 5 The Market Identity 


Puce of 
Wheat 
(P.) 

Value of 
Wheat 

M) 

Mill 

Dollars 

Value of 
Money 
M 

Total Value 
of Assets 

M + AO 

Mill DoUais 

r« 

U 

SI 00 

SO 

10 

60 

0167 

0 833 

0 90 

45 

10 

5S 

0182 

0 818 

0 80 

40 

10 

50 

02 

08 

0 70 

35 

10 

45 

0222 

0 778 

0 60 

30 

10 

40 

025 

075 


It IS evident that only at the price of $0 80, given by the market for- 
mula. IS the total value of assets such that the ratio of money to to^ 
assets or of commodity to total assets is what the market iranB If the 
price were above this level, say at $1 per bushel, the value of the stock 
of wheat, and therefore the value of the total assets of the i^ket, 
would be “too high,” relative to the quantity of money held "nat i 
to say. there would be an excess of people m the market who fdt tha 
they held too much commodity and not enough money, and who 
wo^ld. therefore, be “eager sellers” An mdividual. of c^e^^ 
creases his money holding by selling and increases his 
SdmE by buyii The situation would be like the pnee OK m 
Fie 4 and the excess of sellers would soon force down e pri 
Similarly, if the price were 60 cents, there tvould be an “^ess of 
pie who wanted to inaease their commodity holdings and ow 

The situauon would be hke the price OK m ther 

the function of “cleaimg the market” can also be 
form, and we can say that the function of The value 

of assets to those proportions which best sat^ ^ 

of assets depends on their price, a rise in the price raises ano 



Price in Perfectly Competitive Markets 61 

lowen the total value of assets A nse in price, therefore, lowers and 

a fall raises the proportion of the total value of assets held in the form 

of money 

QUESTIONS AND EXERCISES 

1 What does the phrase "a lessening of compeution” mean? 

Z Would we be justified in constructing demand and supply schedules in 
the way we have done if (a) there were only a small number of buyers 
and sellers, (b) all transactions were quite pnvate, so that no one per- 
son m the market knew what pnces were being ottered and taken by 
others m the market, (c) the commodity were of a large number of 
grades and qualities? If we could construct supply and demand sched- 
ules in any of these three cases, could we still use them to determme the 
market price? 

S In a perfectly competitive market we have assumed that all transaaions 
take place at the same price What cliaracteiistics of a perfectly competi- 
tive market justify us in making this assumption? 

i How would you expect a general nse m the eagerness to sell to affect 
(a) the price and (b) the quantity bought and sold of a commodity sold 
in a perfectly competitive market? Analyze in detail, using supply and 
demand curves 

5 We have assumed that "selling” is a kind of “negative buying” Would 
a negative pnce have any meaning? If so, what? What would be the 
meaning of the "pnce of money” in terms of wheat, if the price of wheat 
in terms of money were 90 cents per bushel? 

6 Construct a market schedule from Table 1, showing what amounts of 
money the marketer in question will be willing to give or to take m 
exchange for wheat at vanous pnces of wheat 

Now take the schedules of our five marketers in Table 4, and trans- 
form these similarly into market schedules for money From these derive 
the demand schedule of "money for wheat," showing how the amount of 
money which people will accept in exchange for wheat will vary with 
the price of wheat Derive also the supply schedule of "money for 
wheat," showing how the amount of money which people will offer will 
vary with the pnce of wheat From these demand and supply schedules 
of money for wheat deduce (a) the equilibrium market price of wheat 
and (b) the amount of money that will change hands in exchange for 
wheat 

7 Draw the supply and demand curves of the individual marketer in 
Table 1 

8 Suppose a market with two commodities, A and B, one form of money, 
M, and no other assets The quantity of money is $8,000,000, the quan- 
tity of A is 12,000,000 bushels, and the quantity of B, 5,000,000 tons 
Let the preferred liquidity ratio, i„ = 0 2, the preferred commodity 
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ratios r. =: 0 3, and n = 0 5 Construct tables showing the total value of 
assets for various prices of A and B, and show that the only pnces vhich 
satisfy the above conditions are those given by the market identities 
9 Prove, by means of the market identity, that (a) a change in the quan 
tity of money, other things being equal, will affect all pnces, (b) a 
change m the quantity of a sin^e commodity will affect the price o! 
that commodity, but of no other, as long as there is no change m the 
preference ratios, (c) a change in the preference for one commodity, 
other things remaining the same, will not only affect its own price but 
will also affect the pnces of ocher commodities (Note that the sum of 
the preference ratios must be equal to 1 ) 



CHAPTER 5 


SUPPLY AND DEMAND IN A 
COMPETITIVE MARKET 


Prices and Quantities Determined by “States of Mind” 

The concepts of supply and demand are very powerful weapons of 
analysu We shall use them first to mvesugate the question, how do 
changes m the states of mind of the people in a mairket affect the price 
of the commodity and the quantity of it which is eicchanged? We have 
seen that the price and the quantity of commodity exchanged in a 
market on a given day depend solely, in the first instance, on the states 
of mind of the people in the market, as described by tbeir market 
schedules We can therefore attribute any change m the price or the 
quantity sold to a change m the state of mind of the marketers Of 
course these states of mmd are not self-subsistent fantasies, uncon- 
nected with any other &cts of the system Indeed, a great deal of our 
inquiry will be spent in seeking out the underlying causes of the states 
of mind of people who buy and sell But these underlying causes, such 
as, for instance, costs of production or the tastes of consumers, affect 
prices and quantities only because they affect the states of mind of 
people who buy and sell The market schedules of individuals, and 
the demand and supply schedules which are derived from them, are 
merely convenient ivays of descnbing those states of mind that are 
the immediate determinants of prices 

A General Increase in fhe Eagerness to Buy a Commodity 

Let us consider the effects on the pnce of a commodity, and on 
the quantity exchanged, of a general increase in the eagerness to buy 
This will be reflect^ by a "rise" m the market schedules of the in- 
dividual marketers Each marketer ivill now be wiUing to buy more, 
or to sell less, than he did before Let us suppose that Table 6 shows 
the market schedules of the five marketers of Table 4, page 54, after 
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Table 6 Market Schedules m an "Eager Buyers’ Market” 


Pnce 

(per 

Bu) 

Quantity Which Each Marketer Would 
Buy (+) or Sell (— ) at That Price 

Quantity 

De- 

manded 

Quan- 

tity 

Offered 

■■ 

B 

0 

D 

£ 

(120 

1 10 
100 

0 90 

0 80 

-3,000 
-2,000 
-1,000 
- 500 
+ 500 

-2,000 
-1,500 
- 800 
+1,000 
+1,500 

- 500 

- 200 
+ 200 
+1,500 
+2,000 

- 200 
+ 100 
+ 600 
+2,000 
+3,000 

+ 100 
+ 500 
+1,000 
+3,000 
+5,000 

+ 100 
+ 600 
+ 1,800 
+ 7,500 
+12,000 

-5,700 
-3,700 
-1,800 
- 500 
0 


there has been a general increase in the eagerness to buy or, what is 
the same thmg, a general decrease m the eagerness to sell Comparing 
this teble with Table 4, we see that at each price each marketer will 
buy more, or sell less, than before At $1 20, for instance, marketer A 
is now willing to sell only 3000 bushels, whereas previously he would 
have sold 5000, marketer E will actually buy 100 bushels, whereas 
previously he would have wished to sell 500 bushels 
Leads to an Increase tn Price What has happened to the demand 
and supply schedules? Table 4 shows that at a price of $1 20 a quantity 
of 11,000 bushels will be offered for sale, but nothing will be d^ 
manded After the change (Table 6) at this same price only 5700 
bushels will be offered far sale, and 100 bushels will be demanded 
The result of the change m the market schedules has been, therefore, 
that at each price more is demanded and less is offered than before 
The equilibrium price has risen from $0 90 to }1, for Jl is now the 
price at which the quantity offered and the quantity demanded are 

'^Does Not Necessarily Lead to Any Change tn the Qaantity 
changed In the above example, although the equilibnum price has 
risen, the quantity which wiU be exchanged at the huSels 

has not changed Our five marketers would «'=han^/®°® “ 
among themselves even if each one were to bec^e a J 
buyer This conclusion follows because there has been a spea®' ^ 
of Le in the market schedules which we shall call a pure 
pamg Tables 4 and 6 we see that the “shapes” of the 
have Lt changed Indeed, all that we have done to make T 6^^ ^ 

move the schedule of prices m Table 4 one row jq jjj Table 

mstance, in Table 4, is wiling to sell 3000 4 he sells 

6 he sells 3000 bushels only when the price is $1 20 1 
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2000 bushels at $1, and in Table 6 he sells 2000 bushels only at $1 10 
If we have an irregular rise in the market schedules, it does not neces- 
sarily foUotv that the quantity exchanged will be unaltered 
Graphic Illustration Fig 5 shows the effect of a pure change in 
the market schedules on the market supply and demand curves As 
before, the price of wheat is measured vertically, and the quantity 
bought and sold horizontally Then the "old” demand curve is DD', 



the old' supply curve is SS', as in Fig 4 After the pure rise m the 
market schedules the demand curve is EE’, the supply curve is TT' 
These are the graphic descriptions of the demand and supply sched- 
ules of Table 6 The point of intersection of the demand and supply 
schedules, i e , the point where the quanuty offered and the quantity 
demanded are equal, has moved from P to (I The equilibrium price 
has changed from MP to MQ The quantity whicli will be exchanged, 
however, has not changed, being OM in both cases 

A Pure Fall in Market Schedules Causes a Fall m Price 

In an exactly similar way a "pure” &11 in the market schedules 
brings about a fall m the equilibnum price but no change in the 
quantity exchanged If the situauon in Table 6 were the original 
situation. Table 4 would represent the market schedules after a "pure 
fall ■■ The price would have fallen from $1 to JO 90, the quantity re- 
maining the same at 1800 bushels Or in Fig 6, if EE’, TV repre- 
sented the origmal supply and demand curves, DD', SS' would repre- 
sent the supply and demand curves after a pure faU m the market 
schedules 
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The 'Total Market Schedule” 

There is no harm m looking at a thing from more than one point 
of view, especially when the thing m question is one of the most an- 
portant features of the economic landscape We may therefore pause 
for a moment to look at the problem of the effect of a 
market schedules in another way Table 7 shows the anti jnp 


Table 7 The Total Market Schedule 


Quantity Quanuty Excess Demand (+) 

Pnce (per Bu ) Demanded Offered or Excess Supply (-) 



























ply schedules of Table 4 For each pnce, we have found the "excess 
demand” or the “excess supply,” as the case may be The excess supply 
18 found by subtracting the total quantity demanded by the market 
from the total quanuty offered, where the total quantity offered is the 
greater The excess demand is found by subtractmg the total quantity 
offered from the total quantity demanded, when the total quantity 
demanded is the greater Algebraically, the excess demand (+) or 
supply (— ) is the sum of the quantity demanded (+) and the quantity 
offered (-) 

It will be seen from Table 7 that at the equilibnum price the excess 
demand (or supply) is zero This is another way of stating the propo 
sition that at the equilibrium price the quanuty offered and the 
quanuty demanded are equal The schedule of excess demand or ex- 
cess supply may be called the “total market schedule, as it is calcu- 
lated by taking the algebraic sum of the quantities m all the individ- 
ual market schedules at each pnce 

If now there is a pure rise m all the individual market schedules 
there will also be a rise m the total market schedule This is shown m 
Table 8, where we calculate the total market schedule corresponding 
to die market in Table 6 

Graphic Illustration In Fig 6 the pnce of wheat is measurm 
vertically, and the quanuty which will be in excess demand or W' 
honzontally Quantities in excess demand are measured to the ng 
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Table 8 Total Market Schedule tn an Eager Buyeia’ Market 


Price (per Bu ) 

Quantity 

Demanded 

(Bu) 

Quantity 

Supplied 

(Bu) 

Excess Demand (-(-) 
or Excess Supply (— ) 
(Bu) 

8120 

-1- 100 


- 5,600 

I 10 

-t- 600 

-3,700 



+ 1,800 

-1,800 

0 

0 90 

+ 7,500 

- 500 

+ 7,000 

0 80 

-1-12,000 

0 

+12,000 


o£ the origin, O, and quantities in excess supply to the left; ot O, fol- 
lowing the convention tliat quantities demanded are positive and 
quantities offered arc negative Then MPM' is the curve correspond- 
ing to the total market scliedule of Table 7 It may be called the total 
market curve The equilibrium pnce, OPj is found at the point P, 
where the total market curve cuts the pnce axis OY This is die price 



&«« wiiiutr offend Eson (niubly denuuided 

(tlwiaiidi of hisheli) (thoosudi of buihelil 


Fig 6 Effect on the Total Market Schedule of an Increased Eagerness to 

Buy 

at which the excess demand (or supply) is zero NQN' is the total 
market curve after the rise in the eagerness to buy It corresponds to 
the total market schedule of Table 8 It will be seen immediately 
from this figure that any nse in the total market schedule causes a 
rise in the price, and any fall m the total market schedule causes a fell 
in the pnce What is perhaps more important, a rise in price can 
occur only as a result of a rise m the total market schedule, and a fell 
in price can occur only as a result of a fell in the total market schedule 
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The rise or fall m the total market schedule need not, of course be 
a pure rise or fall When there >s a pure rise or fall, the shape of the 
market schedule does not change, it rises or falls as a unit In that case 
the quantity exchanged is not affected But any change in the in 
dividual market schedules which results m a generally inir mc f ,^ 
eagerness to buy and a generally diminished eagerness to sell, whether 
the changes are “pure" or not, will raise the pnce of the com- 
modity. 

What Determines the Volume of Transactions? 

Let us now see if we can isolate the htctor that determines the 
quantity exchanged — i e , tlie volume of transactions Let us first con- 
sider an extreme case in which the market schedules of all the people 
in the market are identical 

Table 9 shows a market m this condiuon The equilibrium price 


Tabu; 9 Market Schedules ui a Market Where There Is No “Divergence” 


Price 

(perBu) 

Quantities Which the Various Individuals 
Will Buy (+) or Sell (— ) 

Total 
Quan- 
tity Sup- 
plied 

TouJ 
Quan- 
tity De- 
manded 


B 

c 

D 

E 

J120 

1 10 
100 

0 90 

0 80 
070 

0 60 

-1,000 
- 600 
- 300 
0 

200 

400 

700 

-1,000 
- 600 
- 300 
0 

200 

400 

700 

-1,000 
- 600 
- 300 
0 

200 

400 

700 

-1,000 
- 600 
- 300 
0 

200 

400 

700 

-1,000 
- 600 
- 300 
0 

200 

400 

700 

5.000 

3.000 
1,500 

0 

0 

0 

0 

0 

0 

0 

0 

1,000 

2,000 

3,500 


m this case is JO 90, but the total quantaty which will bought 

and sold at this pnce is zerol We may illustrate this ™ 

Fiff 7 where TS is the supply curve and TD is the demand 
a^ponding to the situation above The demand a^ supply cuw 
« at the point T, where the price is OT and the volume of 


TL' rdeLlTerefore, that there will be no 

a Lket where the schedules of all 

can go further than this Even if the “dividual m^«^ 

not identical, there will be no tra^ctions ’f ^ 

marketer will neither buy nor sell is ® ® ^ marketers 

Thus in Table 9, as hmK a, at a pw* of * ,„,,™ „ Miuld nm 

»hln« to Ihi, or ev«. .u»ll<» 
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matter what the offers to sell at higher prices might be, or the offers to 
Durchase at lower prices, for there would still be no transactions 



Rg 7 Supply and Demand in a Market Without "Divergence " 
Divergence of Altitude 

That feature of a group of market schedules which gives rise to a 
volume of transactions we may call "divergence of attitude" The 
volume of transactions depends therefore on the divergence of atti- 
tude in the market, as described by the market schedules If the mar- 
ket shows a wide divergence of attitude, with one group of eager 
buyers and another group of eager sellers, there will be a large volume 
of transactions If there is little divergence of attitude, if all the 
people in the market are about equally eager to buy and sell, there 
will be a small volume of transactions 

What Makes an “Eager Buyer"’ 

What creates this "divergence” in the market schedules? To answer 
that question we must first answer the question, "What makes any 
particular marketer an 'eager buyer' or an ‘eager seller’?” A marketer 
will be an “eager buyer" — i e , his market curve will he relatively 
"high,” for one of two reasons He may have a strong preference for 
the possession of the commodity rather than for the possession of 
money When a buyer buys a certain quantity of commodity, he 
changes the form of his possessions, for he diminishes the quantity of 
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money which he oivns and increases the quantity of commodity If a 
buyer has a strong preference for the possession of the commodity, he 
mil probably be an eager buyer If he has a strong preference for 
holding his possessions m the form of money, he mil probably be an 
eager seller The second reason why a marketer may be an eager buyer 
IS that he may have in his possession a lelatively large sum of money 
and a relauvely small quantity of the commodity In that case even 
if his pieference for holding the commodity is below the average, he 
may still be a relauvely eager buyer, for if the quantity of commodity 
which he possesses is very small, he will ivant to buy in order to m- 
crease that quanuty On the other liand, a buyer who has a relatively 
large stock of the commodity and a i datively small stock of money 
will probably be an eager seller, for he will want to get nd of part 
of his stock of the commodity and so mcrease his stock of money, even 
if tlie pnce of the commodity is low 


What Makes for Divergence of Market Schedules^ 

1 Drveigettce of Piefeience. We have, tlierefore, a strong diver- 
gence of market schedules, and therefore a large volume of transac- 
uons, when there is a sUong divergence of preference m the market 
and also when there are great differences in the quanuty of the com- 
modity possessed by people in the market If one group of marketeis 
has a strongly marked preference for holding their possessions in the 
form of wheat, and another group has a strongly marked preference for 
holdmg their possessions m the form of money, then the diveigence 
of preference in the market will be great and the volume of transae- 
uons will also be great There will be a large number of buyers who 
wish to increase their holdings of wheat, and of sellm who wh to 
increase their holdmgs of money, when the pnce is in equilibrium 
If, on the other hand, there is not much divergence of preferrace in 
the market, if every marketer has about the same degree of preference 
for wheat or for money, die volume of transactions will be smU 

2 Drueigence in the Quantities Possessed Similarly, if “ 
great divergence in the relaUve quantioes of wheat and 

by the marketers, there is also hkely to be a great 

market schedules and therefore a large volume of transactions f 

marketers hold a large quanuty of latter eager 

quantity, then the former will be eager 

Juyers, and at the equilibnum price there will ^ ^ 

bofo buyers and sellers If, however, at the eqnilibnum p 
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marketen are pretty well satisfied with the quantities they possess, the 
volume of transactions will be small 
This Is True Even m Isolated Exchanges This result is what we 
should expect from our preliminary study of exchange We saw that 
Mrs Jones was able to exchange her butter for Mrs Smith’s bread 
because there was a divergence of opinion between them about the 
relative value of butter and bread The greater this divergence, the 
greater will be the volume of transactions between them This diver- 
gence of opmion, again, depends on two factors The first is the 
divergence of preference between the two ladies If Mrs Smith is 
passionately fond of butter, for which Mrs Jones cares very little, and 
if Mrs Jones is passionately fond of bread, for which Mrs Smith cares 
very little, then Mrs Jones, who has the butter, will give up a large 
quantity to Mrs Smith, who has the bread The second factor is the 
divergence of the quantities possessed by the two ladies If Mrs Smith 
possessed no butter and Mis Jones possessed no bread, the volume 
of transactions between them mil be greater than if they each possessed 
roug^y equivalent quanuties of both bread and butter 

Effect on Price of an Increase m the Quantities Possessed 

We can now apply our analysis to the problem of the effect of a 
change in the total quantities, either of the commodity or of money, 
which are held by the people in a market Up to now we have assumed 
that the total quantity of commodity, and of money, held by all the 
marketers does not change in the course of the transactions of the 
"day” All that happens is that some units of the commodity, and 
some umts of money, change owners In any actual market, however, 
the quantity of commodity, and even the quantity of money, held by 
the marketers is constantly changing On the wheat market, for in- 
stance, wheat IS continually coming into the market from the farms 
where it has been produced, and is conunually being taken out of 
the market into consumption The next step in our analysis is there- 
fore to answer the quesuon what happens to the pnce, and to the 
volume of transactions, when there is a change in the total 
of the commodity, or of mcmey? 

We have seen that the greater the quanuty of commodity held by 
any individual, the “lower" mil be his market schedule—i e , the 
more eager will he be to sell, and the less eager to buy If, therefore, 
there is a general increase in the quantity of wheat held by people 
m the wheat market, there will be a general fall m market 
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and this will lead to a fall in the total market schedule and a bU 
in the pnce of wheat Similarly, if there is a decrease in the quantity 
of wheat held by people in the market, there will tend to be a nse 
in the price of wheat *■ 


Effect on the Volume of Transactions 
What, now, will be the effect on the volume of transactions of an 
increase in the total quantity of wheat held? This question is not 
quite so easy to answer, and may not admit of a definite solution If 
the extra quantity of wheat comes only into the hands of marketeis 
who are already eager sellers, there will be an increase in the diver- 
gence of the market schedules, for the market schedules of the ownen 
of the new wheat will fall, while those of the other marketers will be 
unchanged But if the new wheat comes mto the hands of marketen 
who previously were relatively eager buyers, the fall m their market 
schedules will lessen the divergence of market schedules In the fint 
case there will be an mcrease, m the second case a decrease, in the 
volume of transactions To put the matter in another way It is evi 
dent that there will be some distnbution of quantiues of wheat m the 
tiapHt of the various marketers which will lead to a zero volume of 
transacnons, all marketers being sansficd with the amount of wheat 
which they possess when the pnce is in equilibrium If the increased 
quantity of wheat falls into the hands of those marketeis who already 
have more wheat than they want (the eager sellers), the volume of 
transactions will be mcreased, for the eager sellers will sell the n«» 
wheat, as well as the quantity which they would otherwise have sold, 
to the eager buyers If, however, the new wheat falls into the han^ 
of those who have less wheat than they want (the eager buyen), it wdl 
help to satisfy their desire for wheat, and they will buy less from the 
eager sellers than they otherwise would have done 
Similarly, when wheat is taken out of the market, the effect wil 


iThe relation between the quanUty of commodity and the price can be seen even 
more dearly from the Market IdenUty, H there » no change m die qn«...T 

„f money or m the prefcrent* ratios, an 

cause a proportionate decrease in pnce— in oi^ , ,/ rt,e increased qian 

Za) will unchanged It should he obs^d, howeva, to if 

of commodity causes an expectation of falhn g p ^.^ ^ ,seB 

Its physical quanuty increases 
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certainly be a nse m the equilibrium price There may be either an 
increase or a decrease in the volume of transactions, according to 
which group of marketers loses the wheat 

Effect of a Change in the Quantity of Money 

A change in the quantity of money possessed by the marketers will 
have an effect on the price opposite to the effect of a change in the 
quantity of the commodity If there is an addition to the total quantity 
of money held m the market, the result will be a general increase in 
the eagerness to buy, a nse in market schedules, and a rise in the price 
of the commodity If there is a decrease in the total quantity of money 
held m the market, there will be a fall in the price of the commodity 
The effect of a change in the quantity of money on the volume of 
transactions again depends on how the “new” money is distnbuted 

Arbitrage 

There is yet another phenomenon to study m connection with the 
formation of prices m a competitive market This we may name 
“arbitrage ” It may be defined as the process of mcreasing the value 
of one’s possessions by buying a commodity at one time or place and 
selling It at another time or place at a higher price In a sense, as we 
shall see, aU enterprise is arbitrage, for the moment, however, we 
shall confine the term to the buying and reselling of some physical 
commodity 

Suppose, for mstance, that in one comer of a wheat market transac- 
tions are going on at 90 cents per bushel while in another comer they 
are going on at 80 cents per bushel It would clearly pay anyone who 
was aware of this to buy m the “cheap” market and sell in the "dear” 
market If, for instance, a man has f 1000, he can buy 1250 bushels of 
wheat with it m the 80-cent market He can then take the wheat over 
to the 90-cent market and there exchange his 1250 bushels for |1125 
His original $1000 has now grown into $1125, he has increased the 
value of his possessions by $125, and has made a profit of 10 cents 
on every bushel of wheat bought and sold Now, however, observe 
what happens to the two “comers” of the market when our enter- 
pnsmg friend plunges into them Into the “cheap” comer has entered 
an eager buyer, and the price in that comer will therefore nse Into 
the "dear” comer has entered an eager seller, and the price in that 
comer will therefore fall 

Arbitrage Prevents Permanent Price Differences Our friend, 
therefore— whom we may call an arbitrageur— has by his very act of 
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arbitrage raised the cheap price and lowered the dear pnce, and so 
has made any subsequent act of arbitrage less profitable The aa of 
arbitrage itself, therefore, tends to do aivay with the price differences 
which make it possible Nevertheless, in most markets these dif- 
ferences are always being recreated, and consequently arbicrageun 
can make a living It is their operations, however, which prevent any 
great divergence from the rule of “one pnce in all transactions in one 
market at one time " 

Arbitrage When There Are Costs of Transport Where the two 


parts of a market are geographically separate, there may be a certain 
cost of transport of the commodity between the two parts In this 
case the effect of arbitrage is to ensure that the difference in price 
between the two markets shall not appreaably differ from the cost of 
transport of a unit of the commodity between them Thus, we may 
regard the Chicago wheat market and the Liverpool wheat market as 
essenually part of a single world market in wheat Wheat nonnally 
flows from Chicago to Liverpool, and the price of wheat on the 


Liverpool market m normal times tends to be greater than the 
Chicago price by an amount equal to the average cost per bushel of 
transporting wheat from Chicago to Liverpool Let us suppose that 
the cost of transporting wheat from Chicago to Liverpool is SOSO 
per bushel Then when the pnce in Chicago is fO 90 per bushel we 
should expect the pnce m Laverpool to be ?! 20 per bushel If m 
these circumstances the price m Liverpool were {115 while the price 
in Chicago were {0 95, it would not pay anyone to buy wheat m 
Chicago and ship it to Liverpool Consequently, people on the 
rtiTZ-ag n market as a whole would be less eager to buy Also, as what 
kept commg into the Chicago market from the wheat fields, the 
market would become even more eager to sell and less eager to buy, 
and the Chicago price would fall At the same time, m Liveipoo 
there would be no wheat commg m from Chicago, as the stocks o 
wheat fell off (because of wheat passmg into consumpuim), the pnce 
would rise By the time the difference between the Chiago and 
Liverpool prices had reached f0 30 per bushel, 

com, oa » Um Otocso .»rl» 

falhng further there and the rniporter-sellm 

Liverpool market and prevent the price from risi g 

»Iii the "cost" o£ tiansportatjon we ‘*1' 

businesses concerned, so that the P”“ ^ Chicago to Liveipod 

per bushel in order to make it profitable to ship wheat trom uii 8 
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Similarly, if the difference in price between the Liverpool and 
Chicago markets were $0 40, it would be very profitable to buy wheat 
in Chicago, transport it to Liverpool, and sell it there, consequently, 
there would be a rush of buyers on the Chicago market— which 
would raise the price there — and a rush of sellers on the Liverpool 
market — which would lower the price there The price in Chicago 
would rise and the price in Liverpool would fall until the difference 
between them was again $0 30 per bushel 
Arbitrage Makes for Conststency tn Exchange Ratios Arbitrage 
IS also very important in establishmg consistency in the exchange 
ratios existmg among three or more markets Suppose, for instance, 
to develop our example further, that in Chicago wheat is exchanged 
against dollars, that in Liverpool it is exchanged against shilhngs, 
and that m New York shillmgs are exchanged against dollars Here 
we have three markets the Chicago wheat market, the Liverpool 
wheat market, and what we call the “foreign exchange” market 
where dollars and shillings are exchanged Let us suppose, to make 
the anthmetic easier, that there are no costs of transport for any of 
these things between the various markets Suppose now that in the 
Chicago market wheat is exchai^ng for $0 90 to the bushel, in 
the Liverpool market it is exchanging at a rate of 4 shillings to the 
bushel, and in the foreign exchange market shillings are exchanging 
for dollars at a rate of 4 shillings to 1 dollar If this is the case, it 
will be possible to make profits by buying wheat tn Chicago for dol- 
lars, then buying shillings with the wheat in Liverpool, and then 
buying dollars again with the shillings in the foreign exchange 
market Thus, if I took $900, bought 1000 bushels of wheat in 
Chicago, sold it for 4000 shillings m Liverpool, and then sold my 
shilbngs for $1000 in the foreign exchange market, my original $900 
would have grown to $1000, 1 would have made $100 profit As long 
as it IS possible to make profits by these three-cornered transactions, 
we say that the exchange ratios are not consistent 
Now, however, observe what this act of three-cornered arbitrage 
will do By bnnging a new buyer of wheat into the Chicago market 
It will raise the price of wheat there, say, to $0 95 per bushel By 
bringing a new seller of wheat mto the Liverpool market it will 
lower the price there, say, to 3 895 shillings per bushel By bnnging 
a new buyer of dollars into the foreign exchange market it will raise 
the pnce of dollars, say, to 4 1 shillings per dollar With these pnces 
It IS no longer possible to make profits by buying and sellmg among 
the markets If I now take $950, buy 1000 bushels of wheat with it. 
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get 3895 shillings for my wheat at Liverpool, and exchange my S 895 
shillm^ for dollars at 4 1 shillings per dollar, I xvill get only $950 
back again, no profit In this case also the act of arbitrage tends to 



Fig 8 Three43omered Arbitrage 


bring the exchange ratios (1 e , the pnces) in the various markets into 
line again These processes may perhaps be brought more vividly 
to mind by the illustration in Fig 8 


Speculation Is Arbitrage Through Time 

The idea of arbitrage will also help us to explain another phe 
nomenon which many have found puzzling — ^the phenomenon of 
speculation By speculation we mean essentially the phenomenon 
of buying something clieap at one time and selling the same thing 
dear at another time Speculation, therefore, may be defined as 
“arbitrage through time", instead of buying in one place and selling 
in another we now buy at one time and sell at another Of course 
all buying and selling of the same commodity, where the purchase 
and the sale do not occur at the same time, is in a sense speculation 
Nevertheless, we can distinguish broadly between profits which are 
made because the same thing has difierent m different place 
and profits which are made because the same thing has diff«M 
pncefat different times Just as there is a cost of transport of thm^ 
tough space so there is a cost of “transport” through time « we 
have to pay charges for the transport of wheat from ^ 

pool, so we have to pay charges for the “transport of whe« ^ 
Lptember to March Holding wheat in a warehouse is 7 

transporting it from one date to another, and the costs of 
msurLce, !f interest charges and other ^ ^ 
case to the costs of shipping, insurance, and other charges 
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other Just as in the case of space arbitrage we should usually expect 
It to result m an equality between the average cost of transport be- 
tween two places and the difference in price between the nvo places, 
so in the case of time arbitrage we should expect, for instance, the 
pnce of wheat in September to differ from the pnce of wheat m 
March by a sum equal to the average cost of holding the wheat for 
tliat penod 

Effect of Uncertainly of the Futme There is, hoivever, one fun- 
iamental difference between arbitrage through space and arbitrage 
through time In the case of arbitrage tlirough space the prices in 
the vanous markets are known In the case of arbitrage through time 
die price at the present moment, or at past dates, is knmvn, but the 
price at future dates cannot be knoivn, it can only be estimated It 
IS hardly an exaggeration to say that the fact that the future cannot 
be known witli certainty lies at the root of most of the troubles of 
the present economic system 

Application to Seasonal Fluctuations In the case of seasonal 
fluctuations of puces the uncertainty of the future is not so great 
diat we cannot make reasonably good estimates Consequently, arbi- 
trage through time operates fairly well in the case of seasonal varia- 
tions In the case of a commodity like wheat, the bulk of the world’s 
harvest comes on the market in Septembei The wheat is consumed, 
however, at a fairly steady pace throughout the year The greater 
part of the crop, therefore, has to be stored for vanous periods 
Ideally, about a twelfth would have to be stored for one month, 
another twelfth for two months, and so on But if the price of wheat 
at later dates than September does not exceed tlic price of wheat in 
September by at least the cost of storage, it will not pay dealers and 
speculators to store wheat If, for instance, it cost 1 cent per bushel 
per month to store wheat, we should expect the October price to be 
1 cent per bushel greater than the September price, the November 
pnce to be 2 cents per bushel greater than the September price, and 
so on If the differences were greater or less than this, arbitrage 
through time would tend to rectify die situation If in die above case 
the December price were only 2 5 cents above the September price, 
the owners of wheat would hold it off the market in the hope of still 
higher prices in January or later This would raise the price till it 
stood at 3 cents above the September price If, on the other hand, 
the December price stood at 4 cents above the September price, 
owners of wheat who othenvise would hold their wheat for later 
dates would be tempted to throw it on the market to gam the addi- 
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tional profit This would lower the price till again it stood at 3 cem. 
above the September price. “ 

Generally speaking, m the case of agricultural commodities winch 
are storable and which have a “crop” that comes on the market all 
at once, we find that the pnce is lowest at the time of the crop and 
rises gradually through the year unul the next crop comes on the 
market This does not always happen, in some years, for iiwianct 
the pnce of potatoes falls sharply even between one aop and the 
next But this is always because of some misjudgment on the part 
of the dealers and owners of the crop 

Application to Commodity Speculation If we had accurate knowl 
edge of future events the principle of “arbitrage through time" would 
apply even to fluctuations covenng long penods of time For mva nc e , 
It IS well known that the output of agricultural commodities vanes 
from year to year, m some years we have a poor crop, and m other 
years we have a good crop If the crop could not be stored for any 
length of time, of course, the whole crop would either have to be 
eaten or go to waste in the year in which it was produced In a year 
of a large crop, therefore, we should expert to find a low price, and 
in a year of a small aop we should expect to find a high pnce If, 
now, we suppose that the commodity can be stored fairly easily, it 
Will pay speculators to buy the commodity m years when the pnce 
IS low (i e , when the crop is large) and to sell the commodity agam 
in the years when the price is high (i e , when the crop is small) In 
this way the action of speculators tends to make the price vary less 
from year to year In the years of good crops they take some of 
the crop off the market in order to store it for a later year, this has the 
effect of making the price higher than it otherwise would be In the 
years of poor crops the speculators bnng out what they have stored 
and place it on the market, this has the effect of making the pnce 
lower than it otherwise would be If speculators had perfect knowl- 
edge of the future, we would expect them to take just so much off the 
market in years of good crops and to put just so much on the market 
in years of lean crops, so that the difference in pnce between the 
good and the lean years would be just sufficient to make it worth 
while to store and hold the commodity between the good and the 
iwin yeare If, to take a very simple case, we knew that a good year 
was always followed by a lean year, and the cost of holding, say, wheat 
for a year was 12 cents per bushel, then we should expect the pnce 
in the good year to be 12 cents per bushel lower than the pnce m 
the lean year 
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In fact, unfortunately, things do not always work themselves out 
m this simple way The action of the speculators can be based only 
upon estimates of what the future is going to bring Consequently, 
if these estimates are wrong — as they may well be — the result of 
speculation may be very different from what we have mdicated here 
To this problem, however, we shall return later 

QUESTIONS AND EXERCISES 

1 The following table shows the individual market schedules of e^ht 
marketers, A, B, C, D, £, F, G, and H 


Qyiannty Which Each WouM Buy {+) or Sell C~) at Each Price 
(Ihousacd Bushda) 


Bu) 

D 

B 

C 

D 

E 

F 

G 

1 ^ 

3120 

+ 1 

0 1 

- 3 

- 5 

-10 

-20 

-25 


110 

-f- 4 

-1- 2 

+ 2 

0 

- 3 

-11 

-18 


100 

-t- 9 

-1- 7 

+12 

+ 6 

+ 5 

0 



0 90 

-n« 

+11 

+25 

+13 

+14 

+10 



0 80 

-f-23 

+16 

+40 

+22 

+24 

+16 

HI 

- 1 


a Derive and draw the market demand and market supply curves, and 
the total market curve for this market, and derive from them the equi- 
librium market pnce and the volume of transactions at this price (As- 
sume that the market is perfectly competitive ) 
b Suppose now that H drops out of the market How would you de- 
saibe this change m the situation? Draw the supply and demand curves 
and the total market curve for the market as it now stands, with only 
A, B, C, D, £, F, and G left in it, on the same diagrams on which you 
drew the supply and demand curves and the total market curve for the 
eight marketers How would you describe the change in these curves? 
Fl^at difference has the removal of H made to the pnce and to the 
volume of transactions? 

c Repeat part (b) of this quesuon, on the assumption that not H but 
A has dropped out of the market, and that therefore only marketers 
B to H remain 

2 Suppose each of the marketers in the example above suddenly became 
willing to buy or sell double the quantities which they had before (i e , 
suppose that each of the quantity figures in the table were doubled) 
What would happen to 

a The demand and supply curves 
b The total market curve 
c The market pnce 
d The volume of transacuons 

3 In exercise 2 the change in the mdividual market schedules changed 
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both demand and supply curves Why? Under what circumstances could 
the market demand curve change without a change m the supply tune 
or the market supply curve change nvithout a change in the i1i»n.,nd 
curve? 

4 Would It be possible to have a pair of supply and demand curves whidi 
did not intetsect anywhere? Construct a numerical system of market 
schedules in which this would be the case What would be the signili 
cance of such a condition? 

5 Explain m your own words exactly why you would expect the pnce oE 
wheat m Liveipool to be greater than the pi ice of wheat m Chicago 

6 Dunng the last century important wheat fields have been developed 
m the southern hemisphere, in Australia and in South Amenta B.e 
membenng that the months of haivest in the southern hemisphere are 
February and March, what effect would you expect this development to 
have on the seasonal variation m the pnce of wheat, assuming that there 
IS a compeative market and that wheat can be stored without difhcuUyl 

7. Read the Book of Genesis, Chapters 41 and 47 Discuss, with these chap 
ten m mind, the problem of the nature, functions, and desirability of 
speculating in gram 

8 Suppose that no expenses were involved in holdmg wheat, and that 
knowledge of the future were perfect In this case the acuon of speada 
ton would result in the price of wheat being constant from year to year 
Why, exactly? Would this mean that the incomes of farmen were con 
slant fiom year to year also? 



CHAPTER 6 


SOME APPLICATIONS OF SUPPLY 
AND DEMAND ANALYSIS 


The concepts and principles of the two preceding chapters have 
many important applications to practical problems Before we pro- 
ceed to further forms of analysis, it will repay us to consider some 
important aspects of economic life to whi^ the theory of a com- 
petitive market can be applied 

THE FOREIGN EXCHANGES 

The Meaning of National Currencies 
One aspect of the world of today which many people find puzzlmg 
18 the question of the foreign exchanges With the aid of the analysis 
in the previous chapters this apparent mystery becomes understand- 
able It IS a weU-known fact that the world is divided into a number 
of nations, each of which has a monetary unit of its own The United 
States has its dollar. Great Britain its pound, France its franc, Ger- 
many Its mark, and so on A unit of any one of these currencies 
represents a tacit undertaking, on the part of the people of the 
countries concerned, to supply the owner with an amount of goods 
or services equal m value to the money he owns If I own a dollar 
bill, I can go to any American who offers goods for sale to the public 
and obtain from him a dollar's worth of goods in exchange for the 
dollar If I own a pound note, I can go to any Britisher who offers 
goods or services for sale to the public, and obtam from him one 
pound’s worth of his goods or services But if I go to an American 
and offer him a pound note, or if I go to a Britisher and offer him 
a dollar biU, I will be unlikely to get goods and services in exchange 
Frequently, however, we find Americans, with nothing but dollars 

81 
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in their possession, who wish to buy goods and services from Bnt 
ishers, and who consequently must change their dollars into pounds 
before that can be done An American tourist, for instance, must 
transform some of his dollars into pounds before he can buy British 
hotel services and British meals There will also be Britishers who 
wish to buy goods and services from Americans, and who have to 
transform their pounds into dollars before this can be done Or 
perhaps there are American manufacturers who have sold their goods 
in Britain and received pounds m return, who wish to bnng these 
pounds home and spend them m America, they must transform them 
into dollars Or there may be British manufacturers who have sold 
goods in America, and who wish to transform into pounds the dollars 
which they have received 

The Foreign Exchange Market 

The foreign exchange market, then, is an arrangement whereby 
dollars can be transformed mto pounds, and pounds can be nans 
formed into dollars Just as the wheat market is an arrangement 
whereby people who have money and want wheat can meet people 
who have wheat and want money, so the foreign exchange market u 
an arrangement whereby people who have pounds and want dollars 
can meet people who have dollars and want pounds The "dollars" 
and "pounds" in question are not, of coune, necessarily dollar bills 
and pound notes, for the most part they consist of “bills of ex- 
change,” which are orders to pay dollars or pounds As we shall see 
later, these amount to practically the same thing as dollars or pounds 
m any other form, so that we can neglect the form for the moment 

The Foreign Exchange Rate 

The “foreign exchange rate" is the ratio of exchange in transac- 
tions taking place in the foreign exchange market It is, m other 
words, the "price” of one currency in terms of the other If we say 
that the price of wheat is 90 cents per bushel, we mean that anyone 
can take 90 cents to the wheat market and get a bushel of wheat in 
return, or anyone can take a bushel of wheat to the market and get 
90 cents in return Similarly, if the “pnce” of dollars is £0357, m 
about 7 shillings per dollar m the foreign exchange market-^ A 
what is the same thing, the "price” of pounds is ?2 80 per pound, wy- 
one can go to the market and frnd a trader there who will pve him 
$2 80 for every pound he offers, or £0 357 for every dollar he o ers 
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The Foreign Exchange Market as a Competitive Market 

If, then, the foreign exchange market is a competitive market, the 
principles which apply to the competitive market in general should 
apply to It For instance, an increased desire on the part of the people 
m the market to get rid of dollars should cause the "price" of dollars 
in terms of other cuirenaes to fell, but an increased desire to acquire 
dollars should cause the price of dollars to rise We could mterpret 
the day-to-day fluctuations in the foreign exchange rates therefore 
just as we could similar fluctuations in die price of wheat — as being 
due to changes in the market schedules of the people who are m the 
market 

Applieotion of Principle of Clearing the Market 

The prinaple of "clearing the market” can be applied to the 
foreign exchange market, as to any other, the "equilibrium" ratio of 
exchange is that at which the quantity of each currency which the 
marketers wish to sell is equal to the quantity of each currency which 
the marketers wish to buy In the dollar-pound market, for instance, 
we can postulate market schedules for each marketer showing hcnv 
many dollan he Will buy and sell at each “pnce” of dollars From 
these market schedules we can derive the market demand and supply 
schedules for dollars, and from these deduce the equihbnum pnce 
and the quantity which will be exchanged at that price Or, as a 
demand for dollars is exactly the same thing as a supply of pounds, 
and a supply of dollars the same thmg as a demand ^ pounds, we 
could deduce demand and supply schedules for pounds which would 
equally well give us the equihbnum price and the quantity ex- 
changed These prinaples are illustrated in Table 10 Column I gives 


Table 10 The Equilibnum of the Foreign Exchanges 


1 

2 

3 

4 

5 

6 


Number 

Number 

Number 

Number 



of Dollars 

of Dollars 

of Pounds 

of Pounds 

Pnce of 

Fnce of Dollars 

Demanded 

Offered 

Offered 

Demanded 

Pounds 

(£perj) 

(Mill) 

(Mill) 

(MiU) 

(Mill) 

(SperjE) 

0 333 

12 

8 

4 00 

2 66 

3 00 

0 345 

11 

9 

3 79 

310 

2 90 

0 357 

10 

10 

3 57 

3 57 

2 80 

0 370 

9 

1] 

3 33 

407 

2 70 

0 385 

8 

12 

3 08 

4 62 

2 60 
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the price of dollais Just as the pnce of wheat in tenns of pounds 
the number of pounds which exchange for 1 bushel, so the price of 
dollars « tlie number of pounds which exchange for 1 dollar Columa 
6 IS the price of pounds— i e , the number of dollars which mil ex 
change for one pound Each figure of column 6 is the reciprocal of 
the corresponding figure of column 1 Column 2 gives the number 
of dollars demanded at each pnce In column 4 essentially the same 
set of facts is expressed m the form of the number of pounds offeied 
for dollars at each price The number of pounds offered at each pnce 
IS equal to the number of dollars demanded at that price, multiplied 
by the price of dollars If, for instance, at a price of £0 357 per dollar 
a man wants to buy $2 80, to get the $2 80 he must offer £1 A drniH 
for $2 80 and an offer of £1 are therefore exactly the same thing if 
the ratio of exchange is J2 80 per pound Column 3 shows the number 
of dollan offered at each pnce, column 5 the coirespondmg number 
of pounds demanded 

Demand and Supply in the Foreign Exchange Market 
Columns 1 and 2 form the demand schedule for dollars, and col 
umns 1 and 3 the supply schedule for dollars Columns 6 and 5 fonn 
the demand schedule for pounds, columns 6 and 4 the supply schedule 
for pounds The equihbnum pnce is clearly £0 367 per dollar, or $2 80 
per pound These supply and demand schedules give us sufficient 
equipment to analyze the effect of any external changes on the foreign 
exchan^ If for mstance the number of dollars possessed by the peo 
pie in the market increases, our analysis of the preceding chapter mdi 
cates that the marketers will be willing to offer more dollars, and to 
demand fewer, at each pnce The equihbnum pnce of dollars wil 
therefore fall Likewise, if the number of dollars possessed by the mar- 
keters diminishes, the price of dollan will nse 

The “Offer Ratio" Equal to the Price in Equilibnum 
We can, however, effect a certain simplification m the exposition 
of problems of the foreign exchanges if we make an assumption 
which IS not wholly true, but not far from the truth It is that in 
any given period of time there will be a certain number of pounds 
which are m the market "looking for dollan" and which will be 
offered no matter what the pnce, and also a certam number of dollats 
"looking for pounds” which will also be offered no matter what the 
price The demand and supply schedules corresponding to this situa- 
tion are shown m Table 11 
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Table 11 Equilibnum of the Forogn Exchanges with Fixed Supplies 


1 

2 

3 

4 

5 

6 


Number 

Number 

Number 

Number 



of Dollars 

of Dollars 

of Pounds 

of Pounds 

Price of 

Pnee of Dollars 

Demanded 

Offered 

Offered 

Demanded 

Pounds 

(fperS) 

(Mill) 

(MiU) 

(MiU) 

(Mill) 

(Sper£) 

0 333 

1071 

10 

3 57 

3 33 

3 00 

0 345 

10 36 

10 

3 57 

3 45 

2 90 

0 357 

1000 

10 

3 57 

3 57 

2 80 

0 370 

9 64 

10 

3 57 

3 70 

2 70 

0 385 

9 29 

10 

3 57 

3 85 

260 


In this table there are 10 million dollars in the market looking 
for pounds, and 3 57 milbon pounds lookmg for dollars In this cir- 
cumstance the ratio of exchange will be equal to the ratio of the 
quantities of the two currencies being offered We need merely wnte 
JIO.OOO.OOO = £3,570,000, or $2 80 = £1, to obtain the exchange ratio 
immediately. The ratio of the quantities of the two exchangeables 
offered m a market may be called the “offer ratio ’’ Turning to either 
Table 10 or Table 11, we see that at the equilibrium price, the pnee 
IS equal to the offer ratio, and at no other pnee is this true At £0 333 


per dollar in Table 10, for instance, the offer ratio is or £0 20 

$8 00 

per dollar Only at the equihbnum price is the offer ratio 

equal to the pnee (£0 357 per dollar) This is a perfectly general 
prinaple, and is in fact an alternative way of stating the prinaple 
of "clearmg the market ” 


Effect of Changes in Trade Situation on Exchange Rotes 

This pnnciple gives us an easy way of telling how any particular 
change m the trade situation will affect the exchanges, for the foreign 
exchange rate will always tend to be equal to the ratio m which the 
two currencies are "looking for each other” m the market If the 
rate is $3 00 to £1. there are three times as many dollars Innting for 
pounds as there are pounds looking for dollars All that is necessary, 
then, in mvestigatmg the effect of some event on the foreign ex- 
changes, IS to ask what will be the effect of this event on the number 
of pounds looking for dollan on the one hand, or on the number of 
dollars looking for pounds on the other hand 

Examples I A European War One or two examples should make 
the pnnciple clear Suppose that Britain gets into a war and suddenly 
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increases her purchases of muniuons from the Umted States* n, 
purchases are made with pounds, which come into the possession of 
the American manufacturers These manufacturen do not sva 
pounds, they svant dollars Consequently, the pounds become "pounds 
looking for dollars” on the foreign exchange market If previously 
in each period there were £10,000,000 and $44,000,000 looking 
each other on the foreign exchange market and finding each other 
at a rate of £1 = $4 40, now there are £I 1,000,000 looking for dollan 
but only $44,000,000 looking for pounds, for nothing has yet hap 
pened to increase that figure The exchange rate will therefore move 
to £11 = $44, or £1 = $4 00 The excess of pounds on the market 
has made pounds cheaper, mstead of having to pay $4 40 for one ive 
can now buy one for $4 00 

2 An International Loan Now suppose that the British govern 
ment raises a loan on Wall Street of $5,000,000 Naturally, it will 
want these dollars turned into pounds and will put them into the 
foreign exchange market with this m mind Agam, suppose that 
previously there were £10,000,000 looking for dollars and $40,000,000 
looking for pounds Now there are the same number of pounds 
looking for dollars — £10,000,000 — but as a result of the loan there 
are $45,000,000 looking for pounds The exchange rate will therefore 
move to £1 = $4 50, i e , the increase m the number of dollars on the 
market will make dollars cheaper, pounds dearer In a similar ivay 
we can analyze the probable effects on the foreign exchanges of any 
event we may mention 


The Case of More Than Two Currencies. Arbitrage 
In the foregoing analysis we have assumed, m effect, that there 
were only two countries — the United States and Britain In fact, of 
course, there are many more countries and many more currenaes 
Our analysis will also enable us to deal with this problem In eadi 
market the exchange rate will be in equilibrium at that point where 
It IS equal to the ratio of the quantities of currencies “looking for 
each other As between the different markets the exchange rates will 
be kept consistent by means of the operations of arbitrage The last 
chapter showed how arbitrage made for consistency m exchange ratiM 
between three markets— a wfaeat-dollar market, a wheat-pound 


I The average pnoe of a pound sterling in New York m August. J®*®* ™ 
September, 1939, it was *4 041 This fall was not, of ^rse, due 
inoease of purchases made by Britain in Araeaca after the 
the fall may have been due to speculative antiapation of mcreased purenases, 
legulauve activity of the Exchange Equaliration Funds 
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market, and a dollar-pound market In exactly the same way arbitrage 
makes for consistency in the exchange rates in, say, the dollar-pound 
market, the pound-franc market, and the franc-dollar market 
Suppose, for instance, that exchange rates m London, Paris, and 
New York are as follows 

London {2 70 = £1 
Pans £1 = 957£r 

New York 957fr = $290 

(SS0fr = $100) 

It is evident that a trader could take $2 70 in London, buy £1 with 
It there, take the pound to Pans and buy 957 francs there, then take 
the francs to New York and buy $2 90, thus making $0 20 on the 
transaction, assuming no costs of transport or exchange These transac- 
uons m themselves, however, will change the exchange rates Because 
people are throwing dollars on the London market and buymg 
pounds there, dollars will become cheaper and pounds dearer Simi- 
larly m Pans francs will become dearer and pounds cheaper, and in 
New York franca will become cheaper and dollars dearer The final 
result may then be as follows 

London |2 80 = £1 
Pans £1 = 952Er 

New York 952fr = ?280 

(540fr = ?100> 

At these rates of exchange arbitrage is no longer profitable, for $2 80 
in London becomes £1, which becomes 952 francs in Pans, which be- 
comes agam $2 80 m New York The rates therefore are consistent 

Inconsistency Due to Cost of Transport and Exchange 

We have assumed m this that there are no costs of transport or of 
exchange In fact, there are small costs involved in transfemng funds 
between various markets and in making the necessary exdianges 
Consequently, a certain amount of inconsistency m the exchange rates 
is passible without givmg rise to arbitrage transactions, for unless the 
gross profit to be nmde by arbitrage is at least equal to the expenses 
of performing the operation, the operation will not be performed In 
the first example above, for instance, if the cost of performmg the 
operation described were $0 20 or more, there would be no arbitrage, 
and the rates would therefore be consistent in the sense of not being 
subject to change through arbitrage Thus where there is a certain 
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say. to £I _ $2 82. the extra pounds coming into the London market 
would make pounds cheaper there, movmg the rate, say, to £1 = ffl 82 
-and arbitrage would cease But if the cost of making these exdianm 
amounts to $0 05 on each f2.80 involved, it will not pay to perfonn 
the transaction unless the difference between the two exchange rates 
amounts to more than |0 05 for each $2 80 If, for instance, the rate 
m New York were £I = $2 80 and the rate m London were £1 = 
52 86, It would then pay to ship pounds from New York to London, 
and dollars from London to New York, even if the cost of doing this 
were 50 05 for each pound shipped Sumlarly, if the rate in New York 
were £1 = 52 80 and the rate in London were £1 = 52 74, it would 
then pay to ship pounds from London to New York and dollais from 
New York to London, even if it cost $0 05 to make the shipment The 
rates in London and New York, therefore, may differ m this case by as 
much as 5 cents in 52 80, either way, before arbitrage will occur 


THE GOLD STANDARD 

Another mystery which we can now clear up is that of the gold 
standard The gold standard is simply a law, passed by the legislative 
authority of a country like any other law, which says that some au- 
thority m the country (usually the Central Bank or the Treasury of 
the government itself) shall be obliged to exchange gold for the 
money of the country, and the money of the country for gold, at a 
fixed legal rate Under the old free gold standard, for instance, the 
Bank of England was compelled by law to buy gold from anyone who 
offered it at a pnee of £4 2409 per fine ounce, and to sell it at a price 
of £4 2477 per fine ounce to anyone who demanded it Similarly, 
the United States Treasury was compelled by law to buy and sell gold 
at a price of 52067 per ounce There are thus two essential features 
of a gold standard— a fixed legal price for gold, and some arrangement 
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for making that price effective, i e , for enabling people to buy and 
sell gold at that price 

Any Commodity Could Hypothetically Be a Standard 
There is no absolute reason why gold should be chosen as a stand- 
ard At certain periods in the world's history, especially dunng the 
nineteenth century, it has been found to be a convenient standard, 
but It is quite possible to use other metals A silver standard, for 
mstance, would mean that the pnce of silver was fixed by law and 
that some authority was compelled by law to buy and sell silver at 
this price It is possible also to imagine the use of nonmetals as stand- 
ards If, for instance, Congress passed a law which compelled the 
Department of Agriculture to exchange pigs for dollars and dollars 
for pigs at a fixed legal price of, say, |5 per pig, anyone who had a pig 
could present it to tlie Department of Agriculture and receive $5 in 
return, and anyone who had $5 could present that to the Department 
of Agriculture and get a pig m return Then we would be on a pig 
standard It ivould be excessively mconvenient, for the Department 
of Agnculture would have to keep a reserve of pigs in the basement, 
no doubt to the discomfort of the human inhabitants, and it would 
be even more awkward to use pigs m the settlement of international 
balances — but at least it would be a standard 

Exchange Rates Fixed Between Two Gold Standard Countries 
Now, when tivo countries are on the gold standard, the pnnciple 
of arbitrage operates to make it impossible for the exchange ratio of 
the two currenaes in the foreign exchange market to differ apprea- 
ably from the ratio of the fixed prices of these currenaes in terms of 
gold If (to use simple figures for the sake of the arithmetic) the 
United States Treasury were compelled to buy and sell gold for 
dollars at a rate of $35 per ounce of gold, and the Bank of England 
had to buy and sell gold for pounds at a rate of £12 5 per ounce of 
gold, the exchange rate between dollan and pounds in the foreign 
exchange market could not vary very much from the rate of £12 5 = 
$35 or £1 = $2 80 For suppose that in the foreign exchange market in 
any one day there are £10,000,000 looking for $30,000,000. so that the 
equilibrium rate is £1 = $3 At this rate a person wishmg to buy 
pounds with dollars would not buy them in the foreign wtrhatigp 
market at aU By taking $2 80 to the Treasury in New York he could 
get 0 08 ounces of gold, and by crossmg the Atlantic to London and 
presenting this gold to the Bank of England he could get £1 for it 
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Thus by using gold as an inteimediary he could get his pound for 
$2 80 instead of having to pay f 3 as he would in the foreign exchange 
market This would remove dollars from tlie foreign exchange market 
until there were only $28,000,000 looking for the £10,000,000, and 
the rate would be $2 80 = £1 

Conversely, if we suppose that on a given day there are only §25,- 
000,000 looking for pounds, and £10,000,000 lookmg for dollars, the 
rate in the foreign exchange market will be $2 50 = £1 But if this 
is the case it will pay anyone who wants dollars for his pounds to take 
each pound to the Bank of England, get 0 08 ounces of gold for it. 
ship that gold across the Atlantic to Neiv York, and get $2 80 for it 
there Thus he would get $2 80 for each pound instead of $2 50 in 
the foreign exchange market But if people bought their dollars 
through tlie intermediary of gold, pounds would be removed from the 
foreign exchange market until the rate in tlie foreign exchange market 
was £I = $2 80 We should recognue this procedure as merely a 
special case of the pnnaple of threfrcomered arbitrage discussed 
earlier— a special case which anses because m the pound-gold and 
the dollar-gold markets the price is fixed by law 


The Gold Points 

In the preceding example we assumed that there were no costs of 
transport of gold between the financial centers Of course, attually 
there is a small cost of transport, which introduces the possibility of 
apparent "inconsistency” m the exchange rates and the ^Id pn® 
Suppose that it costs $0 02 to transport 0 08 ounc« of gold a^ss ^ 
Atfantic in either direcuon between New Yoric 
a man bought 0 08 ounce of gold with £1, shipped the gold to Not 
Y ork and Lre bought dollars with it, he would receive a net sum 
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market fell below $2 78, it would pay to buy dollars by shipping gold 
to New York This rate is the gold import point for New York, the 
gold export point for London 

THE SECURITIES AAARKET 

From our present vantage point we can also gam some insight into 
the operations of another important feature of economic life— the 
securities market Any market is a place where things are exchanged 
The first step to the understanding of a market is to answer the 
question, “W^at is exchanged in it?” The thmgs that are exchanged 
in the securities markets are not commodities but rights, expectations, 
or claims In these transactions it may be that only a few pieces of 
engraved paper actually change hands It may be, even, that the 
transactions consist of an exchange of abstract rights recorded only 
m tlie books of a banker or a stockbroker These rights are of many 
kinds They may, however, be divided into tivo broad classes, one of 
which we shall call “securities,” the other, “money" As a first ap- 
proximation to an understanding of the securities market we shall 
assume that it is an organization through which securities are ex- 
changed for money It is an organization whereby people who have 
money and want securities are enabled to meet people who have 
securities and want money, and so effect the exchanges which both 
parues desire 

What Is a "Security"’ 

But what IS a “security”? What do we buy when we give up money 
for a secunty? A security is a rtghl to certain future benefits, when 
viewed from the side of its owner It is an obhgatton to grant certain 
future benefits to the owner, when viewed from the side of the issuer 
It would perhaps be even more accurate to describe a security as an 
expectation The owner of the security expects to receive certain 
benefits in the future Tlie issuer of the security expects to grant 
certain benefits The benefits in quesuon usually consist of sums of 
money They do not, however, have to consist of definite sums of 
money The possessor may merely gain a right to share in residual 
profits, or to partiapate in the control of a corporation 

Kinds of Securities 

1 Bonds There are many different kinds of securities They can 
be divided, however, into two broad classes — “bonds" and “stocks ” 
A bond IS a promise, or an obligauon, to pay certain definite sums 
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at definite future dates to the person who orvns it In the technical 
language of the market the word “bond" is usually confined to tliose 
securities which oblige the issuer to pay a series of equal annual or 
semiannual payments, culminating in a much larger payment knoivn 
as the “redemption” of the bond A security, for instance, which con- 
ferred on Its owner the right to receive J50 on the first of January 
each year for the next ten years and a further payment of, say, JIOOO 
at the end of the ten years would be a "bond ’’ For want of a better 
term, however, we may broaden the term "bond" to mean any security 
which consists of an obligation to pay definite sums on definite future 
dates A promissory note, therefore, would be a “bond" in this sense, 
for the issuer of the note is “bound" to pay, let us say, a single sum 


of 11050 twelve months from the present date A bank loan would 
be a "bond” of the person to whom it is issued, for he gives his prom- 
ise to pay the bank a stated sum on a stated date in return for a sum 
of money in the present 

2 Shares of Stock At the other extreme is a type of secunty known 
as a share of stock, represented m its purest form by what is known as 
an "ordinary” or "common" share This is not an obligation to pay 
a senes of defimte sums at definite future dates, nor does its mvner 
expect to receive a senes of known sums in the future It is an obliga- 
tion to pay a defimte share of the residual profits of a business Con- 
sequently to Its owner it represents at any one moment a senes of 
expected future payments whose magnitude depends on *e wpecta- 
tion which he entertains as to the future profitability of *e busmess 
A given ordinary share, therefore, may represent a different smes 
of «pected payments in the mmd of each person m the market One 
perso^may be optimisuc about the future of 
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3 Picfeirncc Shatrt Midway between the bond and ihc oidinary 
share comes a class of security known ns the “prefeience shaie ” This 
has something of the chaiactci of a bond m that it icprcscnts an obli- 
gation of the issuer to pay not more than a stated sum each ycai A 
"7 percent” preference shaie with a nominal value of SlOO would en- 
title ns owiici to a tiiaMmiiiii of Si pei ^eai If, however, the piolits 
of the issuing company do not justify this payment, it does not have to 
be made In this sense it is like an oidiiiary shaie 

Other Benefits 

The fiittii e benefits e\pccted by the ow iier of a scctirity may include 
certain "iioniiionetaiv ' benefits Vn ordinary share, for instance, iisti 
ally entitles its owner to a voice m the iiiaiiageiiiLiit of the issuing com- 
pany \ bond normally gives no such light, evtept when a company 
defaults on its bonds and is r(.iirgatii/cd Noiimonctaiy benefits may 
be important in determining what vaiions people will pay for a se- 
curity 

The Price of Securities Determined Like Any Other Price 

What ts nic.atit by the ' price of a setuiity* \ piicc is a latio of 
cvehange, that is, the latio of the qtiaiitme's of things es,( hanged in 
a transaction In ordet to be able to measure the jnite of a setuiity in 
any tmiisaciion, we must be able to nienstiie both the t|uaniity of the 
security and the quantity of the thing given in cschaiige The thing 
given in evchange is almost invaiiabiy money of some kind The 
'barter of scetiiities foi securities nmy soiiietinics on in, but it is 
rare IVc can easily iiieasiiie the qiiaiiiiiy of inoiiey ,is a sum of "dol- 
lars Tlic ''quantity of secuiiiy ' is geiiei.illy me.isiiied in loiiveii- 
tional iiiiiis of some iioiiiiii.il value, eg,' ilioiisniul doll.ii bonds ” 
Each of these conveiiiional iiiiiis liowcvci, may repieseiit a diffeiciit 
cvpectaiion, a different senes of cvpeiied fiitiiie btiiefils, ,ii vaiiotis 
times or even in the eyes of vaiioiis people .it one time 

If any secinity is present in the inaiket in .i huge nnnibii of ich lin- 
eal uiiiis and has a laige iiiimbei of linyiis .mil selhis it will have a 
competitive market In that c.-ise its puce will he (leieimined .ucoid- 
iiig to the gencial piniciples which govern such a ui.itkei Its equi- 
hbriuni price will lie th.it at whieli the (|U.uiiiiy of the setuiny of- 
fcied for s.ile is equal to the qiianiiiy deiiiaiuled fen jniieliase 1 oi .iiiy 
such security we can diaw demand and supjily cuives, ,is in I'lg 4. 
page IS, deiivcd from the inaiket schedules of all ihc people in the 
market Its eqtiilibi itim pi ice will then be given by the point of ititei- 
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secuon of these demand and supply curves Alteinauvely, we could 
draw the total market curve for the secuiity, as in Fig 6, page 67, to 
find the price at the point where tliere rvas no excess Hpmand qj 
supply 


Why Does the Price of a Security Change^ 

If the price of such a secunty changes, it must be because of a 
change in the market schedules of tlie people in the market, leading 
to a change in die total market curve What may cause tliese market 
schedules to chaise? That is to say, what may cause a change in the 
general eagerness to buy or sell any given secunty? One thing which 
may cause such a diange is a revision in the expectations of future ben- 
efits from a security Suppose, for instance, that it becomes generally 
believed in the market that a certain government is about to default 
on its bonds The expected sum of future payments from these bonds 
becomes smaller, no matter what the face value of the obligation As a 
result, people become more eager to sell them, less eagei to buy them 
The total market curve will fall, and with it the equihbnum pnce 
will fell Or, to put the same matter in another way, the fact that peo- 
ple are now less eager to buy the bonds means tliat the demand for 
them has fellen, dieir demand curve has moved to the left People are 
also more eager to get nd of them, so their supply has risen, their 
supply curve has moved to the nglit We sec from Fig 5, page 65, that 
til IS means a decline in the equilibrium pi ice 

Similarly, if there is a favorable revision of the expected future 
payments from a secunty, there mil be a rise in the demand for it, a 
faU in the supply of it, and its price will go up Ordinary shares are 
more suscepuble to changes of this sort than bonds, as renswns m the 
expectations of future profit of a company have to be made frequently 
A ni in the pnce of an ordinary share may therefore mean soldy 
that the marked as a whole takes a more cheerful vimv 
of the issuing company A change of this kind may be called a change 
in the ‘‘qualfty" of a secunty In a corresponding way, if the quahty o 
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to rise 

Changes in the Price of Fixed Expectations 
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people m the market to hold money as against securities Whenever a 
secunty is bought, the buyer relinquishes a certain quantity of money 
and acquires an equivalent quantity of the secunty The seller re- 
linquishes a certain quantity of the security and acquires an equiva- 
lent quantity of money A sale of securities therefore is the same thing 
as a "purchase" of money, and a purcliase of secunties is the same as a 
“sale” of money A "demand" for secunties is the same thing as a 
“supply” of money, and from the demand curve for a security we can 
construct a supply curve of "money offered for the secunty" which 
will descnbe exactly the same set of facts If, for instance, at a price of 
§100 per unit 500 units of a security should be demanded, this means 
also that (100 x 500), or §50,000, will be offered in exchange for the 
security at that pnce Similarly, a "supply" of a security is the same 
thing as a "demand" for money 

Equilibrium Price 

Tlie equilibrium level of the pnce of secunties on any one “day" 
IS that level, therefore, at which there is no net desire on the part of 
the people in the market to increase their holdings either of money 
or of secunties If at a certain pnce an individual wishes to buy secun- 
ues, he must be dissatisfied with the distribution of his total funds be- 
tiveen securities and money He must feel that he has too much money 
and too few securiues, and consequently he wishes to increase the 
amount of securities and to decrease the amount of money whicli he 
holds Similarly, if an individual wishes to sell secunties at that price, 
he must want to increase the amount of money and to decrease the 
amount of secunties which he holds If, now, the price of securities is 
such that the desire to get rid of secunties and acquire money on the 
part of some individuals is just balanced by the desire to get nd of 
money and acquire securiues on the part of others, there will be 
equilibrium But if at tlie existing price there is on balance a general 
desire to increase holdings of money and to deaease holdings of securi- 
ties, then the price of securiues must tall 

Increased Demand for Securities or Money 

The assumption in this argument, it should be noticed, is that the 
total quanuty both of secunties and of money in the possession of the 
marketers is fixed, so that transactions do not change this total quanuty 
but merely change its ownership In short periods this assumption is 
substantially true, over longer periods it is of course much less ac- 
curate In short periods, then, any general increase in the desire to 



96 DEMAND AND SUPPLY 


hold securities cannot be satisfied by an increase in the quantity of 
securities held, for the total quanuty of securities is assumed to he 
fixed It can be sausfied only by an increase in the money value of the 
secunties held, i e , by a nse in the pnce of securities Similarly, any 
increase in the desire to hold money cannot be satisfied by an increase 
m the quantity of money held, it can be satisfied only by an increase in 
the "value” of the money held m terms of securities, i e , by a M 
in the price of securities 

Example Suppose that the people in the market on a given day 
possess 110,000,000 of money and 1,000,000 “units" of secunties Sup- 
pose that the price of secunties is $50 per unit, so that the total value 
of the secunties held is $50,000,000 Now let there be an increased 
desire to hold secunties, which is the same thing as a desire on the 
part of the market as a whole to increase its holding of securities, i e , 
to acquire secunues The price of securities will nse, let ns say, to $60 
per unit The value of the 1,000,000 securities held will now be $60,- 
000,000 instead of $50,000,000 The nse in the desire to hold securi- 
ties has resulted in an increase in the value, not in the quantity, of 
the secunues held On the other hand, suppose there is an increased 
desire to hold money— i e , to acquire money by selling secunties-on 
the part of the market as a whole The pnce of secunues will fall, let 
us say, to $40 per unit Previously the $10,000,000 of money in the 
market was worth 200,000 units of securities, now it is worth 250,000 
units The increased desire to hold money has resulted not in an inr 
crease m the quantity of money held but in an increase in the value o 
that money This is a pnnciple of very general importance, as we shall 

see later. 


Effect of Increase in the Quantity of Securities or Money Held 
Tust as m the case of the wheat market an increase m the quantity 
of Iheat held by the people in the market is likely to 
of wheat, so an increase m the quantity of securities held by ^ 
pie m the market is likely to depress the pice 
Lst as an increase in the quanuty of money held by people 

wheat market is likely to raise the price “ “jXy to raise 

quantity of money held by people m the on 

die pnce of securities Both these propositions, (rf ^urre, 

the assumption that the “ 

change If, for instance, the gov P that m itself would have 
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conceivably scare the wits out of the very people who were the re- 
cipients of this bounty, and so increase greatly their desire to get rid 
of securities and to hold money in readiness to flee so crazy a country 
Consequently, the net effect might be to lower the price of securities, 
though m hict this is unlikely 

Self-Justifying Fluctuations 

In all respects so far, the pnnaples underlying the wheat market, 
the foreign exchange market, and the secunties market have been 
exactly parallel There is, however, a phenomenon especially char- 
acteristic of the securities market, which depends upon the peculiar 
nature of the things exchanged m that market This we may call the 
phenomenon of “self-justified anucipations ’’ It arises from the fact 
that a "security” is not something ivhich exists merely in the present. 
It IS an expectation of receiving future payments A security also is 
something which can be sold in the future, and the money received 
from any future sale is part of the anticipated future payments from 
the security Suppose 1 bought a bond for $1000 which promised to 
pay me $50 a year forever (Such a bond is called a "perpetuity ”) If I 
antiapated selling the bond for $1100 in two years, then, in effect, the 
payments which I expect from it are not $50 a year forever, but $50 
next year and $50 -f $1100 the year after Obviously, therefore, the 
greater I expect the pnee of the bond to be in two years, the more 
money I expect to receive from it, and consequently the more money 
will I be willmg to pay for it now So if I expea the pnee of the bond 
in the future to be greater than it is now, I shall be more wilhng to 
buy the bond than if I expected the price m the future to be less than 
It IS now — ^in spite of the faa that the bond still represents an obliga- 
Uon on the part of its issuer to pay $50 a year to its otvner forever 
This means foat if people m the market as a whole expect the price of 
securities to rise, they will be more eager to buy securities than if they 
expect the price to fall 

Expectations Justify Themselves 

Notice, however, the consequence of this If people expect the price 
of secunties to go up, they ivill become more eager to buy securities 
and to get rid of money, and consequently the price of secunties will 
nse The very expectation of a nse tends to bring it about Similarly, 
if people expea the pnee of secunties to fall, they will become more 
eager to sell securities and to acquire money, and therefore the price 
of securities will fall This is what we mean when we say that anticipa- 
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tions are “self-justified " The very fact that a certain thing is antici- 
pated by a lai^e number of people tends to bring it about This ac- 
counts for the great magnitude of the ups and doivns on the stock 
maiket, although there are also other causes at work 

The "Bull Market” 

If for some reason people expea the prices of secunties to nse, rise 
they will Suppose now that people find in the fulfillment of their 
expectations justification for believing m the continuance of the rise 
Then the continued belief in a future nse in prices will cause prices to 
rise still further This is the phenomenon known as a "bull market ” 
The New York Stock Exchange betiveen 1927 and 1929 provides a 
good example Prices rise because people think they are going to nse, 
and people think they are going to rise because they are rising How- 
ever, prices cannot go up forever, and the time must eventually come, 
even in the most bullish of bull markets, when people in large num- 
bers begin to doubt whether the rise can contmue The moment they 
do this, they will wish to sell secunties and to acquire money, for now 
It u money, not securities, which is expected to appreciate m value 


The “Bear Market" 

Now take the reverse condinon Because pnces have fallen, people 
expect them to fall further Hence the desire to sell securities grows 
as pnces drop, and prices will go on dropping until people heheve 
that they can go no further Then when prices are so ^ 
people believe they cannot fall further, the drop will be *eckd A 
new nse may then begm, and the vicious cycle starts all over agai 

Fluctuations Due to Predominance of Speculation 

Here is an example of speculation— i e , arbitrage though nm^ 
failing utterly to perform its P™P^^3lJ"^'*e°casTrf com- 

fluctuations It is not difficult to see w y 

die speculator play only a Pf,„^2y not to sell 

tions take place between people 7 obtained from 

again but to use in some way, and w purposes 

the sale of the commodity not for Its repu^ the behefe of sjLulatois 

In that case the action of t^buy and 

about future pnces, will not grw y J buying 

sell m the market as a whole, for most ot m pe p 
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and selling are doing so for present purposes rather than for the future 
Then speculation may reasonably be expected to lessen the fluctua- 
tions of price throu^ time If. however, the bulk of the transactions 
IS between people who buy and sell not to hold or use the commodity 
but to sell It again — that is, if the majority of the marketers are specu- 
lators — then their actions may very well set up wide fluctuations of 
prices through the pnnaple of self-justifying expectations which has 
just been explained Speculation m this case will increase the fluctua- 
tions of price through time Most of the commodity markets, fortu- 
nately, probably belong to the first class The securities market, un- 
fortunately, seems to belong to the second class A great many of the 
purchases of securities on the securities market are made not with a 
view to holding or "consuming” the securities bought but with a view 
to selling them again Similarly, most of the sales of securities are made 
ivith a vieiv to getting money with which to buy other securities 
Speculation m "active” periods accounts for by far the greater number 
of transactions in the security market and consequently gives rise to 
the disastrous fluctuauons of which we are all to well aware ’ 

The Futures Market 

There is one further phenomenon, often puzzling to the layman, 
which can be explored ivith the aid of our analysis of the market This 
IS the phenomenon of tlie "futures" market, and the related problem 
of “hedgmg” We have seen how m the securities market present 
money can be exclianged for promises to pay money m the future So 
in the commodity markets money can be exchanged for promises to 
"pay,” or deliver, commodities m the future Indeed, a promise to 
pay money in the future can be exchanged for a promise to deliver, 
say, wheat m the future These obligations are in fact a peculiar kind 
of "secunty” and are knowns as "futures ” If I buy "May futures” in 
the wheat market, I have in effect bought a "security” consisting of 
the obligation of the seller to deliver to me a certain quantity of wheat 

’The ‘ maitet identuy" provida a convenient ivay of E),pTes>ing the phenomenon of 
the aecunties market If S ii the quanuty of any given security and M is the quantity 
of money in the possession of the people in the market, and if r„ is the preferred liquidity 
ratio and r, the preferred secunty ratio, then we have as on page 59, the price of the 
Mr. 

secunty, p^=-^ An improvement m the “quality” of a secunty— le, an optimistic 

change m the expectations of future receipts from it— will increase r, and so increase p. 
An inoease in "liquidity preference”— i e , an increased desire to hold money^ncreass 
r„ and so diminish p. An increase in M or a decrease in 5, other things being equal, 
will increase p. The pnnaple of self justifying anuapations anses because the expecte 
Uon of a rise in p, will of itself mcrease r, and so will increase p, if, therefore, a rise in 
p, creates expectation of a further rise, the further rise is hkely to tal^ place 
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next May A “future contract," then, u a kind of promuisoty note, the 
promise bemg to pay not money but some commodity Usually, ■ahat 
IS given in exchange for this promise to pay “wheat” is a promise to 
pay money That is, a promissory note m wheat is really exchanged 
for a promissory note m money 

Example Suppose, for instance, that m December I buy 1000 
bushels of “May wheat” at $0 90 per bushel This is known as “buy- 
ing futures ” What I have done is to exchange my promise to pay 
$900 to the sdler next May in return for his promise to deliver to 
me 1000 bushels of wheat next May If I “sell futures”— for instance, 
if I sell 1000 bushels of May wheat at $0 90 per bushel— I have ex- 
changed my promise to deliver 1000 bushels of wheat next May m 
return for the buyer’s promise to deliver $900 next May 


Speculation in Futures 

The price of current wheat is called the "spot price ” This is the 
rauo of exchange between "present” wheat and "present” money 
Suppose, now. that a dealer expects the spot price of wheat next May 
to be $1 per bushel, and suppose that he can buy May futures for 
$0 90 per bushel In these circumstances he wll think it profitable to 
buy May futures He exchanges his promise to pay $900 m May for a 
right to receive 1000 bushels of wheat in May When May aroe 
around, he fulfills his part of the baigam, pays $900, rreeives 1000 
bushels of wheat, and then sells this wheat for $10M in the spot mw- 
ket Thus he makes $1 00 profit on his transaction By purchasing May 
futures at an earher date he is enabled to come “ 

May at a price which is lower than the spot selling price, 

™K^on^^other hand, the dealer expected the spot pnce 
to be $0 80, with May futures now sdlmg for $0 90, he rrou 
It profitable to sell May futures He gives his ^ise » P J 1 ^ 
buSels of wheat m May m exchange for the promise ’ 

nav S900 in May If his expectation as to the spot pnce is co t 

$8ob, and to debver these bushels to the Oie 

according to his contract People before be likely 

future to be greater than foe futmes p ^ 
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price in the future will be relatively high, and the seller thinks it will 
be relatively low * 


The Purpose of the Futures Markets 

Just as bonds on the securities market may change hands many 
nmes before the obligation which they represent is fulfilled by the 
original issuer, so “futures," which are essentially "commodity bonds,” 
can also be exchanged many times before the contract which they rep- 
resent IS fulfilled The professional speculator in the wheat market 
may seldom, if ever, handle wheat or make actual deliveries of wheat 
He spends his time, and makes his income, if any, by selling and buy- 
ing the futures contracts themselves Nevertheless, these complicated 
arrangements serve really to organize "arbitrage through time” as a 
specialued function Their purpose is to separate the function of 
"carrying” the commodity through time, i e , of owning and storing it, 
from the function of bearing the risks of price changes The market in 
futures enables the speculator to speculate on future price changes 
without compelling hun to own and store the commodity It also en- 
ables the owner and storer of the commodity to escape the risks of 
speculating on future price changes 


Hedging 


The process whereby the owner and storer of a commodity escapes 
having to speculate on its future price is known as "hedging" A 
former, for instance, may have 10,000 bushels of wheat in his bam in 
September which he does not wish to sell unul May If he merely 
holds the wheat until he sells it in the spot market in May, he is m 
effect speculating on the spot price of wheat in May If that price is 
high, he will do well, if it is low, he will do badly He can lift 
of the burden of this uncertainty from his mind by selling "May 
futures " If May futures stand at $0 90 per bushel, he can enter into 
a contract with a buyer of futures, binding himself to dehver 10,000 
bushels of wheat in May, and bindmg the buyer to pay in exchMge 
?9000 in money in May Then no matter what the spot price is when 
May arrives, the farmer is certain to receive 50 90 per bushel for his 
wheat The uncertainty of the future pnce is lifted from his mind 
This does not mean, of course, that he will necessarily gam by the 


“ matunty, the expected trend of price 
of the ftitures contract itself, rather than the expected spot pnce at the ome of matimra 
may be the mam factor affecting the market demand and supply 
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tiaiuacDon If in fact the spot pnce m May turns out to be SI 
the Carmer would have done better to hold his wheat and sell it in the 
spot market Nevertheless, he is protected against a fall m tlie spot 
pnce It should be noticed that while hedgmg elimmates speculation 
from tlie hedger m so hir as it eliminates the uncertainty of the futuie 
price. It is not altogether independent of the “profit” motive A per- 
son hedges because he fears a fall m the future spot pnce more Aan 
he hopes for a nse The holders of wheat will be much more likely to 
hedge when they are fairly sure of a fall m the spot pnce than when 
they are fairly sure of a nse If, m fact, the holden of wheat were ab 
solutely sure that the spot price in tlie future would be higher than 
the futures pnce now, they would not hedge 


Relation Between “Spot' and "Futures" Prices 
The price of a commodity in either spot or futures contracts de- 
pends on the supply and demand curves m each case The pnce of 
"spot” wheat, for mstance, depends on the eagerness of the market 
to buy or sell wheat in current contracts The price of futures for 
any month depends on the eagerness of the market to buy and sell 
the contracts which comprise tliese "futures ” The current spot pnce 
may be greater or less than the current futures quotation The possi- 
bility of storing a commodity, however, sete a Imver limit to the s^i 
pnce relative to any given futures quotauon If the spot price is be- 
low this limit. It will pay dealers to buy the commodity m the spot 
market and to sell contracts to deliver the commodity in fum«- 
1 e to sell futures, for tliey rvdl be able to make profits by holding 
the commodity for future delivery The extra buyen m s^^a^ 
kct mil bring about a rise in the spot price, and the extra sellers n 
the futures ^Lrket will brmg about a fall in the toures price, un 
t Lmum difference is once more established ^ 

ference is fixed by the cost of carrying the commodity from tli p 
date when future delivery must be made 
suppose, for mstance. that it cost ^ * 

mterest. and other charges to a , was $1 H. when 

her to May If the pnce of May futures m September h. 
oer to r ^ profit of }« « 

the spot pnce ivas $099. a May futures m 

bushel by buying spot wheat in Inul he bad 
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be a rush to buy wheat in the spot market in September which would 
force the spot price up, say, to at least $1 Tliere would likewise be a 
corresponding rush to sell May futures m September which would 
force dotvn the price of May futures to at most, say, ?1 10 When the 
difference between the spot price and tlie price of May futures is less 
than $0 10, this particular form of “arbitrage” ceases 

Comparison with “Arbitrage" 

We see, therefore, how the fact that there is a certain "cost of trans- 
port" of wheat from September to the following May tends to set a 
limit to the amount by which the May futures price can exceed the 
spot price in September This limit is closely analogous to the limit 
on the amount by which, say, the Liverpool price of wheat exceeds 
the Chicago price, placed by the &ct that there is a certain cost of 
transport of wheat from Chicago to Liverpool Holding a commodity 
IS indeed nothing more tlian “transporting" it from one tune to an- 
other, as the very expression “carrying'* the commodity indicates As 
we saw m the preceding chapter, speculation is essentially “arbitrage 
through time," for it consists ultimately of trying to buy things when 
they are cheap and trying to sell them when they are dear But there 
IS one important difference between space arbitrage and time ar- 
bitrage Transport in space can take place in both directions Gold, 
for instance, can be transported ivith equal ease from New York to 
London or from London to New York Hence there is both an upper 
and a lower limit to the variation in the price of a commodity in one 
center relative to that in another The dollar price of gold m London 
can be neither much greater nor much less tlian the dollar pnce in 
New York, these limits being set by the cost of transport of gold across 
the Atlantic Transport through time, however, can take place only in 
one direction — from the past to the future, never from the future to 
the past We can take wheat from September to the following May 
We can under no circumstances take it from May to the previous Sep- 
tember Therefore, although the cost of carrying wheat through time 
tends to set a limit on the fall of the spot price below the futures price, 
there is no upper limit set by this kind of “arbitrage ” If wheat is very 
scarce in September, but on account of good harvests in the southern 
hemisphere it is expected to be very plentiful in May, the spot pnce of 
wheat in September may exceed greatly the price of May futures in 
September The willingness of people to buy May futures depends on 
what tliey think the spot price will be m May, not on what tlie spot 
price is in September If the prospect of a plentiful supply of wheat in 



104 DEMAND AND SUPPLY 


the following May induces a belief that the spot price next May will 
be low, the price of May futures will also be low 

"Short Selling" and "Margin Buying" in the Securities Market 
A phenomenon someivhat analogous m principle, if not in mech- 
amsm, to the "futures” contracts m the commodity markets is also 
found m the securities market, where it is known as “short selling" 

A speculator in the secunties market "sells short" when he contracu 
to debver stock to a buyer at some future date at a price fixed m the 
present The seller hopes that at the future date the "spot” price of 
the stock will be less than the price at which he has contracted to de- 
liver It Generally speaking, therefore, the short seller is a “bear"— 

1 e , he expects the pnce of securiues to fall 
The "bulls"— those who expect the price of securities to rise— may 
also indulge in a practice somewhat analogous to die “futures" con- 
tract knotvn as "buying on margin ” This is in effect a contract to 
deliver money at a future date m return for stock purchased m the 
present The "margin buyer” is one who buys stock in part ivith bor- 
rowed money To borrow money is of course to contract to deliver 
money at some future date When or before that date arrives, the 
buyer hopes to be able to sell his stock at a higher price than that at 
which he bought Suppose, for example, that a speculator buys m 
securities in September at a price of $80 per secunty He pa^ *e 
seller, let us say, $4000. and contracts to pay him $4120 in the fol- 
lowup March He has m effect, though not in legal f^ or craves 
tioi^terminology, sold "March futures” m money If when March 
comes around the "spot” price of his securioes is $90 

his 100 secunues in the spot market for $9000, pay the $4120 ac- 
hL $4880 left The $4000 which he p« 

ouun September has gmtvn into $4880 m March, and 

has shown a handsome profit But if the spot price m 

March had been $70 per unit, he 

March, and after fulfillmg h« contract to de^«^^^^ 

had only $2880 left His initial capital of $4000 wouiu ua 
and he would have suffered a loss 

The Decline of the Futures Contract 

One of the interestmg social phen^ena of 
and forties has been e“onn of gtwemmental 
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been reduced to insignificance by exchange control, and in the securi- 
ties market margin buying and short selling alike have been subjected 
to gradually increasing restrictions and have become of less impor- 
tance In tlie commodities market “price supports” (governmental ob- 
ligations to prevent the price fallmg below a certam level by com- 
modity purchase) and price ceilings (the prohibition of transactions 
above a specified price) have introduced an element of short-run price 
stability which has made for a dedme in the futures contract Simi- 
larly, in tlie foreign exchange market futures contracts only develop 
when there is substantial uncertainty about the course of exchange 
rates over the next few montlis In the days of the gold standard there 
was little such uncertamty, and at present the almost universal direct 
control of exchange rates likeivise does away with short-run fluctua- 
tions m exchange rates In the securities market the decline of short 
selling and margin buying has been accomplished mainly by direct 
restnction This decline of the futures market is part of a general 
tendency to substitute regulated prices or government purchase for the 
operations of the free competitive market Much of the dissatisfaction 
with the free market must be attributed to tlie instability of prices in 
It There is a real question, however, as to the extent to which gov- 
ernmentally supported and regulated markets can be made sensitive 
to changing conditions The mere fiict that the state takes over the 
task of price stabilization does not mean that the risks of faulty pncing 
are eliminated, it merely means that the losses due to faulty pncing 
no longer fall on those who have made the mistaken decisions but are 
spread in some ratlier arbitrary ivay over many groups m society It 
IS a moot point whether governmental pncing may not in fact lead 
to enors even more costly than those of the free market 

QUESTIONS AND EXERCISES 

1 Ckmstruct definitions, in your own words, for the following expressions 
(a) The gold standard (b) The foreign excliange market (c) The securi- 
ties market (d) Bonds (e) Shares (f) The "futures" market 

2 Suppose Bntish capitalists lent a sum of £50,000,000 to the government 
of Argentina, to build a railroad, and suppose that the Argentine gov- 
ernment spent half that money in buying equipment from the United 
States and the other half in paying Argenune labor Trace the effects 
of such a transaction on the ratios of exchange between (a) pounds 
and Argentine pesos, (b) jiesos and dollars, (c) dollars and pounds As- 
sume that there is a free market in all these currencies and that there 
IS no gold or other standard 

3 Suppose the Bntish government imposed a tax on all gold coming into 
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the country Assuming that both Britain and the United States wte 
on the gold standard, what difference would this tax make to the opera 
tion of the foreign exchange market? ” 

4 In 1934 the United States Treasury raised the price at which it olfen 
to buy and sell gold from $20 67 to ?S5 per ounce What effect would 
you expect this "devaluation" (as it is called) to have upon (a) the 
price of gold in London, and (b) the dollar-pound ratio in the foreign 
exchange market, on the assumption that Britain is on a gold standard, 
or that Biitain is not on a gold standard? 

5 Wnte a short essay on "Speculation " 

6 "The price of a security can fall for two reasons either because people 
have an increased desire to hold their resources in the form of money 
or because people have a lessened confidence in the future of the seen 
nty " Discuss and explain this statement 

7 As long as the foreign exchange market is a free competitive maiket 
the national economic systems of the various countries will move to 
gether, a stock market boom m New York will tend to bring about a 
similar boom in London Why, exactly? Trace all the steps in this 
process 

8 What common elements are there m the phenomena of the commodity 
markets and of the secunnes markets? 

9 "A supply of commodiues or of securities is the same thing as a demand 
for money " Explain carefully what is meant by “supply" and "de 
mand” in the above statement, and illustrate by construcung an arith 
metical example 

10 In 1946 the Ca nadian Exchange Control raised the price at which it 
bought and sold United States dollars from JO 90 Canadian to $I 
rpnadian In the New York market the price rose only to about $097 
Explain this difference carefully, in terms of the fact that the Canadian 
Exchange Control only sells smaly limited quanUUes of United States 
currency 



CHAPTER 7 


PRODUCTION AND CONSUMPTION 
THE CONCEPT OF “NORMAL” PRICE 


So Far We Have Assumed No Change in fhe Quantities of Goods or 
Money Possessed by Marketers 

Up to now our formal analysis has been confined to the case of 
a market in which the total quantity of things exchanged remained 
constant That is to say, we have considered literally the exchange of 
goods for money, or of one money for another money, or of present 
money for future money, or of future money for future goods We 
have supposed that in all these exchanges the final result is merely 
a change in ownership of the things concerned In the wheat market, 
for instance, we have supposed that at the beginnmg of a "day” there 
IS so much wheat and so much money m the possession of the mar- 
keters, and that at the end of the day some of the wheat and some of 
the money have changed owners We have then considered what forces 
determine how much wheat and how much money shall change own- 
ers, and at what prices 

Now We Must Observe the Phenomenon of Flows On and OfF a 
Market 

Even in our previous discussion, however, we have not been able 
to leave the matter there, for wheat comes on the market and is taken 
off the market It is this phenomenon of a /low of a commodity on 
and off a market which we must now consider Where do new stocks 
of a commodity come from? The answer is, from production The 
farmer grows his wheat and harvests it, the miner digs his coal, the 
ironworker smelts his iron, and so on All these activities contmually 
add to the quantity of the commodity m existence Every time a 
former harvests a bushel of wheat, he adds one bushel to the quantity 
of wheat owned by someone Every time the miner raises a ton of 
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coal, he adds one to the number of tons of coal in the possession oE 
the otTOcrs of coal Stocks of commodities, however, do not merely 
accumulate, we do not produce for the purpose of piling up mon- 
strous piles of stuff Out of die stocks of commodities we are con- 
tinually drawing, and stocks continually disappear Where do tliey 
go? The answer is, into consumption We bum coal, we eat bread, we 
wear out clothes, buildings, roads, and all the milhon and one things 
which we possess Tins drain into consumption must constantly be 
made good from production Indeed, the purpose and end of produc- 
tion, of the creation of neiv stocks of commodities, is to enable us to 
consume — that is, to destroy these stocks of commodities in a useful 
and appropriate manner 


Production, Consumption, and Stocks 
We must get a picture of the production and consumption of any 
given commodity— let us say. wheat— as a process something like the 
flow of water into and out of a tank Hie quantity of water in the tank 
corresponds to the quantity of the com- 
modity m existence at a moment of time 
—1,000,000,000 bushels of wheat, say, m 
the various storehouses of the world 
From the production of farms wheat is 
constantly being added to the total stock, 

: 3 this corresponds to the flow of water into 

the tank The flow is not of course regu- 
lar, for at harvest time it is very large and 
at other times very small However, we 
may call the rate of flow, averaged over a 
number of years, the rate o/ production, 
measured not in bushels but m bmkek 
per year 



Fig 9 How Pnce Regu- 
lates Production and Con- 
sumption 


duction The average rate ^ p g help to visualue 

iron, measured also in bushels per year tig » » y 

this process 
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K production is greater than consumption, more will be added to the 
stock than is taken aivay, and the stock will grow But a stock cannot 
grow forever It is not merely that there are physical limitations on 
the growth of a stock of commodities, set in short penods by the 
capaaty of warehouses There are psychological limitations on the 
growth of sucli a stock, set by the foct that if the stock gets too large 
people cannot be found who are willing to own it Our “tank" has 
therefore a limited capacity, and if more continually runs in than runs 
out. It will sooner or later be filled to overflowing Similarly, if con- 
sumption is peisistently greater than production over a given period, 
the stock must decline But the stock cannot decline forever, for a 
limit IS reached when the stock is reduced to nothing If more runs 
out of a tank than runs m, the tank will empty itself until nothing re- 
mains After that it is impossible for more to run out than runs in 
evidently, there must be some arrangement m our society whereby the 
rate of production of each commodity can be made equal to its rate of 
consumption 

The Normal Price 

In a free capitalist society this equalization of the rates of produc- 
tion and consumption is brought about through the effect of prices 
on these quanuties It is clear that m a general ivay a high price will 
encourage production and discourage consumption, while a low price 
will discourage production and encourage consumption For each 
commodity, therefore, under given conditions, there must be some 
price which will make the rate of production and the rate of consump- 
tion equal This pnce is called the "normal” price It is not one which 
IS necessanly present in any actual exchanges — ^i e , it does not have 
to be the same as the "market pnce ” However, if the market pnce is 
such that, other conditions remaining the same, the rate of production 
of a commodity will be persistently above its rate of consumption, then 
the market price is above the normal pnce At this price production is 
too much encouraged, consumption not encouraged enough, so that 
there is a persistent tendency for stocks to pile up If, however, the 
market price is such that, other conditions remaining the same, the 
rate of production of a commodity is persistently below its rate of con- 
sumption, then the market pnce is below the normal price At such a 
price production is too much discouraged, consumption too much en- 
couraged, and the stocks of the commodity show a persistent tendency 
to decline If the market price were equal to the normal price, how- 
ever, and all other conditions remained the same, there would be no 
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tendency on balance, over a penod of years, for stocks of the com- 
modity eitlier to inaease or to decrease, although of couise there might 
be seasonal and otlier variations in short periods ’ 

To return to our analogy of the tank, the pnce of a commodity may 
be compared to a valve regulating the flows of production and con- 
sumption, as in Fig 9 If it is turned to “high," tlie production Bow 
IS turned on and the consumption flow is turned off If it is turned to 
"low," the production flow is turned off and the consumption flow 
on The "normal” position is that at which, in spite of seasonal or 
other spurts and jets, the tank over a long penod shows no signs of 
draining atvay or of overflowing 
The mechanism relatmg the stocks and the price is illustrated m 
Fig 9 by tlie float A and the bar B, as stocks rise, the float rises and 
depresses tlie pnce, as stocks M, the float falls and raises the price 
It IS evident that a meclianism such as Fig 9 is self-regulating, the float 
acting as a “governor ” There will be some level of stocks, pnce, con- 
sumption, and production at which the system is in eqmhbnum If 
stocks rise above tliat level, die rise m stocks will depress the price, 
the fall in pnce will shut off production and turn on consumption 
and so reduce stocks A similar correction takes place if stocU fall be- 
low the equilibrium level 


Relation Between Rates of Production and Consumption and the 
Norma) Price 

In Older to determine the noimal price of any commodity, then, 
we must knoiv what will he the rates of production and consumpnon 
at each of a series of possible prices The table showing the rate o 
producuon at a number of hypothetical prices « called «o™«i 
hfply schedule The table showing the rate , 

number of hypotheuoil prices is called the nomal demand schedule 
These schedules are illustrated in Table 12 . , , 

other factora affecting the consumption of wheat w 

I Thu proposition a stnctly nve only in * IJnld oi^nsnly gn» 

a„dS»ht.on Inaprogr»ang »c«^»^^™^^^ pr« of 

vnfh^ growth ot ‘•'".X? ot prodooion over ronsuraption, 

9 commodity a that which indues a smin 
fiS to allow for ‘'normar’ growth in stodu. 
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Tabus 12 Normal Demand and Supply Schedules 


Price (per Bu ) 

Rate of Production 
(Bushels per Year) 
(Millions) 

Rate of OansumpUon 
(Bushels per Year) 
(Millions) 

»1 30 

140 

60 

120 

100 

66 

1 10 

70 

70 

100 

50 

74 

0 90 

30 

78 

0 80 

10 

80 


staut, the consumption of wheat would eventually settle down to a 
Tate of 60 million bushels a year So for all the other lines of the table 
It IS important to observe the phrase, »/ the other factors affecting the 
production (or consumption) of wheat were to remain constant Price 
IS not the only thing, by a long ivay, which affects the production or 
consumpuon of a commodity The prices of things which go to make 
It, the prices of commodities related either in production or m con- 
sumption, the temperament and tastes of the people, the incomes of 
the people, the techniques of production of the commodity m ques- 
tion and of other commodities, even the weather— all these things 
affect the rate of production and consumption of a commodity Never- 
theless, to separate out the effects of price, we must suppose that all 
these other things do not change, and then ask what happens when 
pnce alone changes This is what we are domg in Table 12 

The Determination of Normal Price 
In Table 12 it is clear that the normal pnce is $1 10, for this is the 
only price at which the rate of production is equal to the rate of con- 
sumption, both amounting to 70 million bushels a year That is, if 
the average market price over a number of years is 11 10, and other 
conditions do not change, there will be no persistent tendency for 
stocks of the commodity to pile up or to dram away, though they may 
show fluctuations from year to year 
Our next task is to consider by what mechanism the condiuons af- 
fecting the normal pnce act upon the actual pnce in the market Sup- 
pose that m the present example the market price is averagmg around 
?1 20 over a considerable penod of time At this pnce the production 
of wheat is highly profitable, and the high price attracts many produc- 
ers mto the field The rate of production settles down to 100 Tnill^nn 
bushels a year The high price, however, acts to discourage consump- 
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uon, and the rate of consumption settles dmvn to only 66 
bushels a year If the high price is maintained for some years, the 
rate of production will gradually rise and the rate of consumption will 
gradually fall until eventually production exceeds consumption by S4 
million bushels a year That is to say, this amount will be added each 
year to the total stocks of wheat Now, as we have seen, the greater the 
quantity of wheat held by its owners, the less willing are they to buy 
It and the more willing are they to sell it As the total stock of wheat 
rises, therefore, the market curves of most of the wheat marketers will 
fall, the total market curve will fell, and the market price will fall So 
if the market price is above the normal price, it will not be long be- 
fore the accumulation of stocks forces the market pnce down And if 
the market price is below the normal price— eg, J1 in Table 12— 
consumption will outrun production, the total stock of the com- 
modity will decline, and the declme m the stock will raise tlie market 
pnce The market price, therefore, constantly fluctuates about a level 
which IS the normal price, for whenever the market pnce differs from 
the normal price a force comes into play to pull the market price bad 
Statisncally, the "trend” value of the market price is an approxima- 
Uon to the normal pnce, for the normal price is that toirard which the 
market pnce is tending ‘ 

Graphic Illustration Normal Demand and Supply Curves This 
pnnciple can be illustrated graphically by plotting the price against 
the rates of production or consumption as in Fig 10, where Table 12 
is so illustrated These curves are usually called "normal" demand 
and supply curves It will be seen immediately that they appear very 
similar to the "market” demand and supply curves which were evolved 
m Chapter 5 It is important, however, to disunguish between them 
Market demand and supply curves represent the relation betwem fee 
possible prices on one "day” and the quannues which people will oia 
for sale or desire to purchase at these prices The normal demand 

»It should be observed that the uorrad pnce B detained 

and normal demand relauonships m^as b^ ctoerminS, hoff 

relationship between stodss and pice Once the normal pnce has oeen^o^ 

ever, the normal level o£ stoclj follows from the market idenlrq, P=-^ “ ^ “™“ 

mu m the fbrm d = ^ U W.U b. ,«n feat the enact 

depends on the quantity" of mon^ and maroly'on fee technical 

value of V and fee larger the normal sio 

of fee commodity 
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and supply curves refer to the relationship between possible average 
prices over long periods of time and the eventual rates of production 
and consumption which will be attained at each of those pnces if 
"other thmgs” do not change In the case of market demand and 
supply curves it can seldom be assumed that the demand curve and 
the supply curve are “independent ” That is, any change in the market 
situation will nearly always affect both the demand and the supply 
curves, because generally speaking a market is not divided sharply mto 
"buyers" and "sellers” but is composed of marketers any one of whom 
may buy or sell if the price is suited to his taste In the case of "normal" 
demand and supply curves, however, it can often be assumed without 
difficulty that the curves are independent That is, it is reasonable to 
suppose that there can be conditions which will change the position of 
the normal demand curve without changing the position of the normal 
supply curve For instance, there might well be a decrease in the will- 
ingness of people to consume wheat, reflected m a shift to the left of 
the normal demand curve, which did not in any way aSect the willing- 
ness of producers to produce wheat 



Kate of praduetKm or ooneumption 
(mdluia buitele a yen) 

Flo 10 Normal Demand and Supply Curves (Quantity-Dependent) 

Equilibrium Where Normal Demand and Supply Curves Intersect 
We can interpret Fig 10, then, as follows SS is the normal supply 
curve and DD the normal demand curve These intersect at P, the 
point where the rate of consumption is equal to the rate of produc- 
tion, both being equal to OM (= NP) The normal price is MP 
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^ OiV) If the average pnce over a period is greater than ON-sav 
(Wi— then the rate of production. N.S„ will be greater than the rate 
of consumption, N^Dj The diCEeience. D,S, is tlie rate at which stocks 
of the commodity are inaeasing When stocks are increasing, how- 
ever, the price will be forced down But if the price is below tlie 
normal price-say, equal to ONj— the rate of production, will 
be less than the rate of consumpuon, NjDj Tlie difference, SjDj, is 
the rate at which stocks of the commodity are deaeasmg 

Supply Price and Demand Price 

Another approacli to the description of the equilibrium of nonnal 
price follows the lines laid down by Alfred Marshall* In the above 
analysis we have treated price as the independent and quantity sup- 
phed or demanded, produced or consumed as the dependent variables 
We have looked at the supply and demand curves as if they were the 
ends of a set of honxantal lines, each corresponding to the quantity 
produced or consumed at a given price This is the method of Walras 
and Hicks * It is also possible however to look at the same curves as if 
they were the ends of a set of vertical lines, each corresponding to the 
pnce at which a given quantity is produced or consumed That is, we 
can regard the quantity as the independent and the pnce as the de- 
pendent variable The price at which a given quantity would be sup 
plied (or produced) is called the supply pnce of that quantity, and the 
price at which a given quantity would be demanded or consumed is 
the demand price of that quantity The demand price can then be 
thought of as the price whi^ will actually be obtained in the market 
for a given quantity, the supply price is the least pnce which a quantity 
would have to fetch in order for the production of that quantity to 
continue indefinitely 

The Marshallian Equilibrium 

Again It can be shown that the equilibrium position is where the 
supply and demand curves intersect Suppose in Fig U at the quantity 
OMj, Mfii is the demand pnce, which exceeds the supply price MA 
by an amount Sfii This means that if the rate of production is 
OAfi, MiDj will be the price actually received, as this is the price at 
which the whole production can be sold, but MjSi is all that is neces 
sary to induce producers to produce this amount The pi^u^on o 
this particular commodity therefore will be unusually profiuble, ana 

» A Maishall, Principles of Eamomia, 8th Ed (london, 1922). Book 5 

* See AppetidiXs p 890 
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will remain so as long as the demand price remains above the supply 
price If however the production of this commodity is unusually 
profitable, its output will expand as neiv producers are attracted into 
the industry and as old films expand As Ae output expands however 
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Fm 11 Normal Supply and Demand Curves (Pnce-Dependent) 

from OMi to OM the demand price falls and the supply price rises, 
and at OM the supply price and the demand price are equal At this 
point therefore the industry is normally profitable, its output can be 
sold at a pnce which just induces the existing output to continue Be- 
yond the point M, at an output, say, of OM^ the demand pnce 
IS below the supply price MjSj This means that the industry is ab- 
normally unprofitable, far its output is so large that it cannot be sold 
except at a price which is less than what would be required to make 
the industry normally profitable and so perpetuate the existing out- 
put The output ivill therefore decline until again it reaches OM, 
where there is neither excess demand price nor excess supply pnce 
The equilibrium is clearly stable 

The equihbnum positions of the pnce-dependent and the quantity- 
dependent approaches are similar, though not always identical, as we 
shall see later In most simple problems the differences can be neg- 
lected The dynamic assumptions of the two systems, however, are 
quite different The quanaty-dependent approadi relies on the move- 
ments of pnce to reach equilibrium, and the price-dependent approach 
relies on the movements of quantity In practice of course both may 
move— a disequilibrium situation may express itself both m move- 
ments of price under the impact of changing stocks, and in the move- 
ments of output under the impact of changing profitability 
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EfFect of a Rise or Fall m Demand 
It IS evident now that an increase in the willingness to produce or to 
consume will be reflected in our curves An increase m the willingness 
to consume (called a “rise in demand") 

“ g means that at each price the rate of con- 

sumption will be greater than it was be- 
fore A rise m demand means, therefore, 
a movement of the whole demand curve 
to the right Similarly, a fall m demand 
means a movement of the whole demand 
curve to the left, for a fall in demand in- 
° Bite of production or connrniptun dicates that at each price consumers are 
Fib 12 A (Change m De- to consume less than before 

The effect of a rise or fall in demand, 
the supply curve being unchanged, is illustrated m Fig 12 Let SS be 
the normal supply curve, DD the onginal normal demand curve An 
increase m demand for the commodity in question would be indicated 
bv a shift of the demand curve to a position such as DiD, The normal 
once would increase from PM to PtM,. and the rate of producuon and 
Lnsumption would increase from OM to OM, A ^ 

mand for the commodity would be indicated by a shift of the dema^ 
curve to a position such as DA The normal price would then d^ 
crease from PM to and the rate of 
production and consumption would de- 
crease from OM to OMg 8 



EfFect of a Rise or a Fall in Supply | 

An exactly analogous concept is that < 

of a nse or fall m supply, or m the L "1 

willingness to Fo^uce A rise in supply o jw, rf 

means an increase in the willingness of jj a Change in Sup 

producers to produce, reflected in a will- ply 

ingness to produce more at „ reflected in a shift of 

" xJe'eff^t’lf a 

changed, is illustrat^ in Fig IS U ^g^^^ed 

curve, SS the original supply A PP ^ 

in a shift of the supply curve from posiuon 
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prict will decrease from PM to P,Mi, the rate of piodiiciion or con- 
sumption will innease fiom OM to OMi A fall in supply ssill be 
rifleitcd in a shift of the supply curse from SS to The normal 
pi ICC w’lll nose Miricute from PM to P^M,, the rate of production or 
consumption ss'ill decrease from OM to OAf. 

General AAethod for Finding Effects of Shifting Demand or Supply 

Any rase ins'olving shift in demand or supply curves, cither singly 
01 together, can be analyzed in a similar manner To take a single ev 
ample, suppose there is a large rise in demand coupled with a small rise 
III supply The "original" demand and 
supply cm ves arc DD and SS in Fig 1 1, 
the "nesv" demand and supply airs’cs 
arc D'D' and S'S' The cooMinatcs of 
the point of intersection of the “old” 
curves, P, shosv the oiiginal pi ice, PN, 
and the oi iginal volume of transactions 
at that price, ON The coordinates of 
the point of intersection, P', of the 
"new" curves shosv the "nesv" price, 

P'N', and the "nesv” s'olumc of transac- 
tions, ON' In this case evidently a large 
rise in demand and a small rise in supply result in a rise in price, from 
PN to P'N', and a rise in the volume of transactions, from ON to ON' 
In all such problems a solution can quickly be found by comparing 
the coordinates of the point of intersection of the "original" demand 
and supply curs'cs svitli the coordinates of the point of intersection of 
the "nesv” curves 

Changes in Demand Price and Supply Price 

In the above section we have s'lsualircd changes in demand and sup- 
ply as shifts in the ctin'cs to the right or to the left, indicating a change 
in the quantities demanded or supplied at each puce Tlie same shifts 
in the curses, hosves’cr, can be described as movements "up” or 
"down," indirating changes in the demand or supply puce of each 
quantity Thus in Fig 14 sve see that the shift in demand from DD to 
D'D' is at once a shift to the right and a shift upward It represents an 
incicasc in the quantity demanded at each puce and in the demand 
price of each quantity In the case of supply, w'e see that the shift from 
SA to SS' rcpiesents an incicasc in the quantity supplied at each price, 
but a deacasc in the supply price at each quantity — that is the shift 



niand and Supply 
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to the nght is also a shift "doivnivard ” There is no inconsistency m 
this, for the shift of the supply curve represents an moreased tvilhng- 
ness to supply, and this can be descnbed either as a ivillmgness to 
supply more at any given pnce or as a willingness to supply any given 
quantity for less The situation, however, is superhaally confusing, 
and for this reason the student is advised to think of a nse in demand 
or supply as a movement to the nght, rather tlian as a movement up or 
down 


Difficulties of Terminology 

Certam confusions are apt to arise also because the terms “demand" 
and "supply" are often used, even by economists, m two senses They 
may refer either to the whole schedule of prices and quantities— that 
IS, to the demand or supply functions or curves— or they may be used 
to TTieaTi a single quantity demanded or supplied at a given price Thus 
when we talk about a "rise in demand” or a “rise in supply,” we gen- 
erally mean a shift in the whole curve or schedule to the right In this 
sense we would say that “a rise m demand causes a nse m price” 
S om entnes howcver we say (carelessly) that a “fall in pnce causes a rise 
in demand ” Here we mean by demand not the whole function, but 
the quantity demmded We are thinking of a movement along a given 
demand curve, and not a movement in the curve itself Siimlarly a 
"larse supply” may simply mean that the quantity supplied foppens 
to tTlarge because the price « high, whereas a “nse in supply mmm 
that t^hole supply curve has shifted and that mote will be suppl ed 
at each price Confusion will be avoided if the student substitutes t e 

aiiguous term demand, and similar expressions for supply. 

Description of Supply and Demond Curves 
There is another point of technical terminology which may Km 

there is a certain relationship e w P quantity 

manded, called , said^ery much about the 

SSof^LmiSnshyan^ 
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demanded For many problems, however, it is important to know, at 
least roughly, hoio much a change m pnce affects the quantity sup- 
plied or demanded There is a great difference between a commodity 
like wheat, for instance, m which the rate of consumption is but httle 
affected by the pnce, and a commodity like passenger travel on the 
railroads, in which a fall m price may result m a large increase in the 
quantity demanded 


Elasticity of Demand or Supply 

In order to descnbe this characteristic of demand and supply rela- 
tions, economists have invented the concept of elasticity of demand 
or supply It measures the responsiveness of the quantity demanded or 
supplied to changes in the price We have already visualized the re- 
lationship between price and quantity as a causal one, a nse in price, 
for instance, calls forth an increase and a fall in price brings about a 
decrease in the quantity supplied The elasticity measures the degree 
to which pnce is effective in calling forth or holding back the quannty 
The relation between price and the quantity supplied is rather like 
the relation between a whistle and a dog— -the louder the whistle, the 
faster comes the dog, raise the pnce and the quantity supplied m- 
aeases If the dog is responsive — in economic terminology, “elastic" — 
quite a small crescendo in the whistle will send him bounding along 
If the dog IS unresponsive, or "melastic," we may have to whistle very 
loudly before he comes along at all We need, therefore, a quantitative 
measure of this "responsiveness” of quantity to changes in price One 
such measure is the “elasticity ” 


Marshall's Concept of Elasticity 

At the outset of the discussion of elasticity we face a certam difficulty 
in that the usual defimtion of elasticity m economics, which was 
ongmated by Marshall,* is not for most problems the most useful one 
Marshall defined elasticity as the ratio of the proportional change in 
quantity (demanded or supphed) to the proportional change in price 
The simplest way to visualize the meaning of the Marshallian elasticity 
IS to define it as the percentage change m the quanuty (demanded or 
supplied) which would result from a 1 per cent change m pnce " If 


^ Marshall, Pnnetpiea of EeonomieSf p IIS 

•This definition is open to some mathematical objections, which ate treated in the 
appendix to this chapter It is. howem, suffiaentty accurate for all practical nuraosea 
and It gams m clarity what it loses in accuracy i* » 



120 DEMAND AND SUPPLY 

the elasticity of supply of a given commodity is 2 5, that means that 
a 1 per cent increase m the price will eventually result in a 2 5 per 
cent increase in the quantity supplied If the elasaaty of demaH for 
a commodity is -0 6, that means that a I per cent increase in the price 
will eventually result in a 0 6 of 1 per cent decrease in the quantity 
demanded 


Five Cases of Elasticity 


It IS customary to distinguish five important cases of elastiaty 

1 A perfectly elastic demand or supply is one m which an in- 
finitesimally small change in price will cause an mfinitely large change 
m the quantity demanded or supphed The elasticity m this case is 
infinite 

2 A relatively elastic demand or supply is one in which a given 
change in price will produce a finite but more than proportionate 
change in ie quantity A supply is relatively elastic if, for mstance, 
a doubling of the price will more than double the quantity supplied, 
or if a 1 per cent increase in price will produce a more than 1 per 
cent increase m the quantity supplied The numerical value of the 
elastiaty is between 1 and infimty AlgebraicaUy, it is between -hi 
and + « in the case of supply, and between - 1 and - m , in the case of 


demand 

3 Unit elasticity of demand or supply is found where a given 
change in price produces an equal proportionate change in the quan- 
tity In this case, if the price doubles, the quantity supplied will 
double, or if the pnce doubles, the quantity demanded will halve 
A 1 per cent rise in pnce will produce a 1 per cent rise in the quantity 
supplied or a 1 per cent fall in the quantity demanded The 

value of the elasticity is 1 The algebraic value is -l-l in the case of 

supply,-! in the case of demand 

4 A relatively inelastic demand or supply is one m which a giv® 

change in pnce produces a less than proportionate change m 
llTthis casL I per cent nse in pnce will brmg about a less ton 1 pe^ 
cent nse in the quanuty supplied or a less than 1 P« ^ * 

Quantity The numerical value of the elasnaty 

and between 0 and -1 m the case of dem^d. ^ 

5 A perfectly inelastic demand or supply k auantitv de- 

m the price pmduces no change in the quantity The ^uann^ ^ 
malted ^ supplied is completely unresponsive to tonges in price 
The numencal (and algebraic) value m this case is zero 
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The "Absolute" Elasticity, or Slope 
For many problems however, the simpler concept of the absolute 
change in the quantity which results from a unit absolute change in 
price IS more useful This we may call the “absolute” elasticity or the 
"slope” of the demand or supply curves At any point it is measured 
by the gradient or slope of the curves A “steep" curve in this sense is 
“inelastic" — a unit change m price produces only a small change in 
quantity, the quantity, that is to say, is unresponsive to changes in the 
price A “flat" curve on the other hand is “elastic" — a unit change in 
price produces a large response in the form of an increase in quantity ' 



Thus in Fig 15 is an "inelastic" demand curve and PA^ an 
elastic" curve A unit fall in price, PN, causes a small increase in 
quantity, NA^ in the fint case and a large increase, NA,, in the second 
case 

The term elasticity” is so well established in its Marshallian sense 
that It seems inadvisable to change its meamng At any given point in 
the figure, also, a change in the slope signified a similar change in the 
elasticity Nevertheless the “flatness" or "steepness” of the curves does 
not always coinade with the elasticity At high pnces quite steep 
curves may be relatively elastic, for when the price is high and the 
quantity small, a unit change in quantity represents a large percentage 
change, and a unit change in price represents a small percentage 
change Suppose, for instance, that at a price of |100 per ton, 1 ton 
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will be bought and that at $99 per ton 2 tons will be bought The $1 
per ton change in price is a 1 per cent change, the 1 ton change m 
quantity is a 100 per cent change, and the demand is therefore highly 
elastic Similarly at very low pnces and large quanuues almost all 
mands will be relatively inelastic 

Elasticity Determines Effect of Change in Demand or Supply 
We shall find many illustrations of the use of the elasticity concept 
m the following chapter At this point, however, we can use it to 
establish two important propositions relating to the effects of changes 
in demand or supply The first is that the greater the elasticity of sup- 
ply, the greater will be the proportionate change in quantity, and the 
less will be the proportionate change in price, produced by any given 
change m demand The second is that the greater the elasticity of d^ 
mand, the greater the proportionate change m quantity, and the less 
the proportionate change m pnce, produced by any given change m 
supply. 
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Fig 16 Effect of a Chai^ Eic U Effect of a Change 
in Demand Supply 


These propositions are proved in Figs 16 and 17. Tim pric 
ured vertically and the quantity produced or 
according to *e usual convention Then in Fig 16 DD 

W » «■»» "■pp'i ^ ” t'Z" 

pnce, ON the equilibrium quantity Suppose, now, th 
in demand, the demand curve shifting ere ^,11 be 

position D'D' Then if the supply and a large 

Tsmall rise in the equilibnum price, f^ ^ to 

rise in the equilibrium ’eqmlibnum pnce 

Sd be and the new equilibrium quantity would be ON. 
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this case the nse in demand evidently results in a laige rise in price 
and a small rise in the quantity 

Fig 17 shows, similarly, the results of an increase in supply, from 
SS to S'S' If the demand is elastic, the price will f^l a little, 
from PN to and the quantity will nse greatly, from ON to ON, 
If the demand is inelastic, Dflu the price will fall greatly, from PN 
to PjNf, and the quantity will nse but little, from ON to ONf 

Absolute Elasticity Formulae for Changes in Demand and Supply 
Similar propositions can be established relating to the absolute 
elasticities or slopes Indeed, in this case the effect can be expressed 
in a simple formula In Fig 18 PP' is a straight-line supply curve, PM 
and P'M' successive positions of a straight-lme demand curve P and 
P' are the successive posiuons of equihbnum The increase in de- 
mand, IS measured by PM ' — that is the increase in the quantity 
that will be demanded at each pnce The increase in output is PN, 
the increase in price NP' Then we define the absolute elasticity of 

demand, and the absolute elasticity of supply, e, = ~~ 

Then we have 

iJ3 = PM' = PN + NM' = e JVP' - e,NP' 

Whence the mcrease in price, A/i = NP' = — ^ , and the increase m 

C, — Bj 

quantity, aQ ~ — Thus with AZ? and e, given, the smaller 

e, — e, 

IS e„ the larger is Up, and the smaller is Ag It is worth noting, how- 



Fig 18 Absolute Elasuaues and the Effect of a nhangp m 
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ever, that the effect of a gfiven chaniw- m j 

on the elastoty of demand as welfas of supl“?he“ri! f 
demand. « should be observed, « negauve, as rmctle 
accompanied by a fall in the quantity demanded Thf “ 
the demand, therefore, the larger is the numencal value rfT'- e ' » 

bol 


Factors Underlying Demand and Supply 

It will not be possible to discuss fully the facton which shape the 
demand and supply curves until the analysis has been taken much 
fur Aer Nevertheless, there are a few propositions of great importance 
in this connection which should be stated at this point, even if we can- 
not prove them formally 

The elasticity of demand for a commodity depends pnmanly on 
the extent to which substitutes are obtamable If a commodity has 
good substitutes, a rise m its pnce will divert the expenditures of 
consumers to the substitutes, and their purchases of the original com- 
modity will declme sharply If its price falls, consumers who pre 
viously bought tlie substitutes will be attracted to the cheaper com- 
modity, and their purchases will rise sharply The demand will thct^ 
fore tend to be elastic If, on the other hand, a commodity has poor 
substitutes, consumers will be unable to respond to a nse or fall m its 
pnce, and the demand will tend to be melastic It is assumed that the 
prices of the substitutes remain the same This assumption is necessary 
to the discussion of elastiaty, for if the prices of substitutes change, 
the whole demand curve of the original commodity changes 

The elasticity of normal supply is an index of the ease or difficulty 
of changing the total volume of production of a commodity Just as 
the elasticity of demand depends on the ease of subsutution m con- 
sumption, so the elastiaty of supply depends on the ease of subsntn- 
tion m production If it is easy to turn resources at present engaged m 
other occupations into the production of a commodity, a rise m its 
pnce will result in a large inaease in its production, for a good many 
resources will substitute the production of the high-pnced commodity 
for their present employment Likewise, a fall m price will cause many 
resources now engaged m the production of the commodity to turn to 
other employments, and there will be a large drop m its producoon 
The supply is elastic If, on the other hand, it « difficult for new ifr 
sources to enter an occupation, or for resources at present employed 
in It to shift to other occupations, the supply will tend to be melastic. 
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Changes in Demand or Supply 

Changes m demand or supply are due to many factors A rise in 
demand may be due to an increase in the intensity of desire for the 
commodity, as for ice cream m hot weather It may also be due to an 
increase m the money incomes of buyers, for the more money a buyer 
has to spend, the more of any commodity is he likely to buy at each 
price It may also be due to a rise m the prices of other commodities, 
and especially to a nse in the prices of close substitutes If the price 
of beef rises, consumers are likely to buy more pork than before, at 
each price of pork It may even be due to a fall m the price of “comple- 
mentary" commodities the consumption of which assists the consump- 
tion of the original commodity A fall in the price of automobiles, for 
instance, by increasing the purchases of automobiles will increase the 
demand for tires and gasoline In hke fashion, a fall in demand may 
be due to a declme in the intensity of desire for the commodity, to a 
fall in money incomes, to a fall in the prices of substitute commodities, 
or to a rise in the price of complementary commodities 

An mciease m supply may be due to a declme m the intensity of 
desire of producers for their oivn product If milk producers decide 
to drink less milk themselves, the supply of milk will probably in- 
crease It may also be due to a decline in the money costs of produc- 
tion of the commodity If the costs of production of milk fall, more 
milk will be supplied at each price than before A fell in the costs of 
producuon may take place either because of technical improvements 
or other economies, or because of a fall in tlie prices of tbe factors of 
production — e g , a fall in wages or rents A hill in the pnee of a 
substitute which is alternative in production may also cause the supply 
of a commodity to increase, for the production of the substitute will 
be less profitable and resources previously employed in making the 
substitute will turn to the now relatively high-priced comm^ity 
Commodities may also be complementary in production, in which 
case the production of one assists the production of the other Thus 
a by-product of cheese production, whey, is a useful raw material m 
the production of hogs A rise in the output of a commodity will raise 
the supply of products which are complementary to its production 
Thus a rise in cheese production is likely to increase the supply of 
hogs through the intermediary of an mcreased supply of whey In 
like fashion a decrease in supply may be due to an mrrpa... m the 
desire of producers for their own product, to a nse in the costs of 
production, to a rise in the price of commodities substitutable in 
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production, or to a rise in the output of commodities complementary 
in production 


QUESTIONS AND EXERCISES 


1 From Table 12, page 111, derive an "excess consumption curve” cor 
responding to the excess demand curve of Chapter S What is the ei^act 
meaning of this curve? How can it be used to determine the normal 
price? Can you define the normal price in terms of this curve? 

2 What will be the effect on the pnce and the rates of production and 
consumption, of the following? 

a A rise m demand and an equal nse in supply 
b A nse in demand and an equal fall in supply 
c A laige nse in demand and a small fall in supply 
d A small rise in demand and a large fall in supply 

3 Comment bnefly on the truth or falsehood of the followmg statements 
a A nse in demand always means an increase in the elasticity of de 
mand 

b If the consumption of wheat this year is greater than the consump 
tion of wheat last year, either the demand for wheat has risen or it is 


inelastic 

c The demand for a commodity is elasuc if a nse m the pnce causes a 
fall in the quantity demanded 

d If both the demand and the supply for a commodity were perfectly 

elastic, there would be no smgle nonnal pnce 

What would you expect to be the effect on the normal demand and 

supply curves for milk of the following? 
a A declme in the birth rate 

b The discovery of a very superior breed of milch cow 

c A great rise in the pnce of beef 

d. Increased taxauon of the middle classes , , 

-■■■■-y-”- ■ “ • 
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supply will increase the price and decrease the quantity supplied, but 
the decrease in quantity will be proportionally smaller than the increase 
in price 

f When the supply of a commodity is relatively elastic, a fall in de- 
mand will decrease both the price and the quantity supplied, but the 
fall in price will be proportionally smaller than the fall in quantity 

7 Discuss the following propositions 

a The causes which operate to produce a rise in demand will also usu- 
ally operate to produce a fall in supply 

b Demands and supplies which are inelastic are less likely to rise or 
fall than those which are elastic 

8 Suppose we have straight-bne demand and supply curves, with absolute 
elasticities of 1000 bushels per dollar per bushel for supply and —100 
bushels per dollar per bushel for demand Suppose now that there is a 
nse in demand of 1100 bushels at each price How great will be (a) the 
change in price (b) the change in the quantity produced or consumed? 
What assumptions are made in this problem? 


APPENDIX TO CHAPTER 7 


THE MATHEAWiTICS OF ELASTICITY 

THE GEOMETRY 

The Elasticity of Supply 

A simple geometrical construction will show at once whether a 
supply curve at any point is relatively elastic, relatively or 

has unit elasticity All that is necessary is 
to draw the tang;ent to the curve at the 
point in question If this tangent passes 
through the origin, the supply curve at 
the pomt of tangency has unit elasticity 
If the tangent cuts the vertical (price) 
axis, the curve is relatively elastic If the 
tangent cuts the honzontal (quantity) 
axis, the curve is relatively inelastic 
Thus Fig 19 shotvs a supply curve, QPR 
At point Q the elasticity of supply is 
greater than 1, i e , the curve is relatively 
elastic, for the tangent QH cuts the price 



Fig 19 Elasnaty of Sup- 
ply 
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axis, Oy At point P the curve has unit elasticity of supply, for the 
tangent at P, OP, goes through the origin, 0 At point R the elasticity 
of supply IS 'less than 1, i e, the supply is relatively inelasuc, for the 
tangent RK cuts the quantity axis, OX 
The proof of these propositions is contained in Fig 20 PP rep^^ 
sents a small linear segment of a supply curve The elasticity of supply 

r T r 



Fig 20 Proof of Elasuaty Propositions 

e, at point P is the relative increase m the quantity supphed divided 
by the relative increase in price Draw pcrpendiculais PN, FN' to 
meet the axis OX at N and N' Let FP be produced to meet the axis 
OY at H Drop perpendiculars HK to PN, and PK' to FN' Then 

XN' 

OX _PK' 

*’’F?~K'FOX KP HK ^ 

W 

for NN' = PK', ON = HK, and by the properties of similar mangles 
^ In Fig 20A, where OH is positive, ~ is greater than 1, 

for NP is greater than KP In Fig 20B, H coincides wth 0, and K 
with N KP = NP, and the elastiaty is unity In F^ 20C, OH is nega- 
tive, KP is greater than NP, and the elasticity, is less than 1 


The Elasticity of Demand 

Fig 21 shows a simple geometrical method for the M 
of demand at any point on a demand curve Let e a 
Int o^the demand curve DD, so small that PF can be to be 
a straight line Then the elastiaty of demand, e, is agam eq 
relative change in quantity divided by the relanve change p 

That 15, 
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t-9iL JfGlfP_NG K 

~ PK PN ON~ NO’^ PF’ 

NP 

KP^ ng 

for AW' = KP*, and by the properties of similar triangles — -p^ 

FG IS the tangent to the demand curve at the pomt P 
To find whether a demand curve is relatively elastic or relatively 
inelastic at any pomt, P, then, we draw the tangent at that point, cut- 
ting the price axis at F and the quantity 
axis at G Then if PG is longer than PF 
the demand is relatively elastic If PG is 
shorter than PF the demand is inelastic 
If PG IS equal to PF the elasticity of de- 
mand IS unity A demand curve of umt 
elastiaty throughout would be a rec- 
tangular hyperbola We should not or- 
dinarily expect, however, to find de- 
mand curves with constant elasticity 
over any considerable portion of their 
length Any demand curve is bound to 
intercept both axes, for there must be 
some price, be it ever so high, at which 
no quantity of the commodity will be 
bought, and even at a zero price only a finite quanuty will be bought 
In such a case the demand will be relatively elastic near the price axis 

1 e , at high prices — and relatively melastic near the quantity axis 

1 e , at low prices Suppose that PG m Fig 21 represented a straight- 
line demand curve At point d the elastiaty of demand is equal to 

Qf' clearly greater than 1 At point R the elasticity of demand 
PG j , 

PP’ dearly less than I At a point which bisects Ime PG the 
elasticity of demand will be unity 

THE CALCULUS 

The demand curve can be represented algebraically by a functional 
relationship between the price, pj and the quantity which people will 
buy at each price, q Thus 

g «= F(p) 

The elastiaty of demand, t, is given by the formula 


T 



mand 


( 1 ) 
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. = X = £ 

^ q dp 

P 

At , 




In the case of demand the derivative ^ is almost invariably negative, 
i e , a rise in price brings about a fell in the quantity demanded, t, 
therefore, is also negative 

Solving the difiFerential equation (2) we have, as the equation of 
a demand curve of constant elasticity, «, 

/"* y ■= Constant (3) 

In the case of unit elasticity of demand < = -1, and equation (3) 
becomes 

pq = Constant (4) 

This IS the equation of a rectangular hyperbola From this equauon 
we see immediately that when the elasticity of demand is unity the 
total value of what is bougjit ($q) is independent of the pnce or the 

nipply curve can aUo be represented by equanon (1), and the 
elasacty of supply by equaUon (2), if ? now represenB the quannty 
which people will produce or offer for sale at pnce p The denvative 

p- and the elastiaty e are now positive, i e , a rise in pnce encourages 
production The solution of equation (2) may be wntten 

y = ITF- ® 

This is the equation of a supply curve of constant elasticity, s M the 
supply curve has unit elastiaty this equation becomes 

known as the point elastiaty ^ 
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(u) 

(m) 

(iv) 


q 


? 

P ^ 
g + &p 
A + A^ A? 
g + A^ A^ 


(7) 


The ambiguity anses because we can measure a proportional change 
with reference to either the original or the final value of the variable 
If, for instance, a price changes from 50 to 60, we could reckon this 
change as either a change of 10 on 50, or 20 per cent, or a change 
of 10 on 60, or 16^ per cent The smaller the absolute change, the 
smaller the difference between the two modes of reckonmg It does 
not matter very much which of the four formulae we choose For- 
mulae (ii) and (ill), however, have the virtue that a unit arc elasticity 
of demand gives a constant total value, as does a unit point elasticity 
For if the elasucity in formulae (u) and (iii) is -1 we have 
p^q + q^p LpLq = 0, and therefore {p + Ap) {q + Ag) = pq 


QUESTIONS AND EXERCISES 

1 a Prove that any demand curve which intersects the axes cannot have 
constant elasticity throughout 

b Prove that at a price so high that no quanuty is bought, the demand 
IS perfectly elastic, and that at zero price the demand is perfectly in- 
elastic 

c Prove that any supply curve which is a straight line passing through 
the origin has unit elastiaty, no matter how steep it is 

2 The foUowmg is a demand schedule 


Price 20 SO 40 50 

Quanuty 100 80 60 40 

Calculate the arc elastiaty m each of the three ranges of the schedule, 
by each of the four formulae on this page, equation 7 
Assume that the schedule represents a straight-Iine demand curve 
with the equation (p = pnce, q = quanuty), 2p -I- q = 140 Calculate the 
point elaauaty from equaUon (2), page 130, at the intermediate points 
of the three ranges shown— i e , at p = 25, j = 90, p = 35, g = 70, and 
p = 45, g = 50 

Tabulate all the results for purposes of comparison 



CHAPTER 8 


SOME FURTHER APPLICATIONS OF SUPPLY 
AND DEMAND ANALYSIS 


Elasficity and Change in Total Value 

The classification of demand curves into those with elastiaty 
greater than, equal to, or less than one is important in regard to the 
impact of changes in price or quantity on the total value of the com- 
modity produced or consumed, or on the total revenue denved from 
Its sale The total value of production (or consumpaon) is the quan- 
uty produced (or consumed) mulnplied by the price The total 
revenue from sales is likewise the total quantity sold multiplied by 
the price When the elasticity of demand is numerically greater than 
1, a fall in price is associated with a more than proportionate rue in 
quantity Hence a fall m price (or a rise in quantity) is assoaated with 
a me in the total value or revenue Thus suppose the ongmal pnce 
and quantity were $2 per bushel and 100 bushels The total value or 
revenue would be $200 Now suppose the pnce falls to $1 90 but the 
quantity expands in a greater proportion— say to 120 bushels The 
rise in quantity more than compensates tor the fall m price, and total 
revenue nses from $200 to $228 (1 90 X 120) 

Similarly, when the elastiaty of demand is numerically less than 1 
a fall in price is associated with a less than proportionate rue in 
quantity, and the total value or revenue falls If m the above example 
the fall in price from $2 to $I 90 produced a rise in quannty only from 
100 to 104 bushels, total revenue would fall from $200 to $197 60. If 
the elasticity is exactly 1, a fall in price is associated with an equal 
proportional rise in quanuty which just compensates for the fall m 
pnce, and total value or revenue is unaffected 

Illustration by Graphs 

These pnnciples are illustrated graphically in Fig 22 
shows an elastic demand curve A fall m price from ON^ to 0 i 


132 
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suits in an increase m the quantity bought from OJtfj to OK^ The 
value of the amount purchased, or the total amount of money spent, 
at die pnce ON^ is NjP^ X P^Mi, or the area OM^PiNi The total 
amount of money spent at the price OH^ is X QiKi, or the area 

OXjQiHi The latter area is clearly greater than the former. 



Fig 22B shows a demand curve of unit elasticity As before, at a 
pnce of OAlj the total amount spent is equal to the area 
and at a pnce of OHj the total amount spent is OK^Q^i In this case 
these two areas are equal 

Fig 22C shows a demand curve which is relatively inelastic As 
before, at a price of ON, the total amount spent is equal to the area 
and at a pnce of OH, the total amount spent is equal to 
OK,Q;fi, In this case the latter area is clearly less than the former 

Prachcol Application 

Penshable Crops This discussion may have seemed abstract 
Nevertheless, it is of the utmost importance — espeaally to the fanner 
For It means that if the demand for his product is inelastic, a good 
harvest with a large crop may actually bnng in less money than a poor 
harvest with a small crop, the good harvest may be a disaster for 
farmers m general This is particularly the case with perishable com- 
modities, of which the whole crop must be sold at the time of the 
harvest Suppose, for mstance, that Fig 22C represented the demand 
for strawberries, that in one year the harvest was OM„ and m the next 
year it was slightly larger— say, OK, If the whole harvest had to be 
sold, so that the supply curves were perfecdy inelastic in each year, 
the price in the first year would be ON„ and in the second year OH, 
The good harvest would have resulted in a smaller total value of the 
crop, and therefore a smaller total gross income for the strawberry 
farmers If the demand for strawberries had been as represented in 
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Fig 22B, the total value of the crop would have been quite inde 
pendent of its quantity If the demand had been elastic, as in Fig 22A. 
a good crop would have brought in a greater gross return than a poor 
crop 

Storable Crops Crops which can be stored, such as wheat, are less 
likely to have a relatively inelasac demand, for here the demand in 
any one year comes not only from consumers but also from specula 
tors Consequently, even though a fall in the pnce of wheat in any one 
year may not greatly encourage consumption, it will encourage pur- 
chases by speculators The demand for a single year’s wheat crop is 
therefore likely to be relatively elastic But even in this case the d^ 
mand over, say, ten years may be relatively inelastic 


THE STABILITY OF PRICES 

Another problem on which supply and demand analysis can throw 
considerable light is that of the stability of pnces We have already 
seen (page 122) that a change in demand will cause a large change in 
pnce if the supply is inelastic and a small change m pnce if the supply 
IS elastic We also saw that a change m supply will cause a large change 
m price if the demand is inelastic and a small change m pnce if the 
demand is elastic Now, a change m the equilibnum pnce can me 
about only as a result of a change in demand, in supply, or in both 
It follows that the greater the elasticity of both demand and su^ly, 
the less chance ivill there be of wide fluctuations in price If both 
demand and supply are highly elastic, then a change in either demand 
or supply, or both, will result m only a small change in price If dt 
mand Md supply are highly melastic, then a change m either, or bo*. 
wiU result m a large change m the pnce This 

traced in Fie 23 Fig 23A shows the effect of a chan^ in tothdema^ 
trateauirtg e /t™m cc tn C'S'I when both demand 

(from DD to D'D') and supply (from SS to S h ), wmu 

a SulaU Ouc ng c-ii nrice in this CaSC IS 

mand and supply curves are inelastic The fall F 

clearly much larger 


Verbal Proof , . ^ ■> 

It IS not enough, of course, to follow t thinkmg 
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to find an increase in the quantity supplied If this inaease can be 
obtained easily — that is, if a slight rise in price is sufficient to call forth 
a latge increase in the quantity supplied, supply being elastic — there 
will he no need for the price to rise much But if the increase in the 
quantity supplied cannot be obtained easily, supply being inelastic, 
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the price will have to nse a good deal in order to restrict consumption 
and encourage production If the supply were perfectly inelastic, so 
that a fixed quantity would be supplied no matter what the price, a 
nse in demand would force the pnce to rise to the point where the 
quantity demanded was the same as before 

Stability of Demand and Supply 

It IS evident from the above that the stability or instability of prices 
depends also on another factor, which we may call the stability of 
demand or of supply A demand curve may be said to be stable if the 
quantity which would be bought at any given price is not much af- 
fected by clianges in the factors which determine it, such as incomes, 
feshions, and the prices of other commodities Similarly, a supply 
curve may be said to be stable if the quantity which would be sup- 
plied at each price is not much affected by changes in the factors which 
determine it Commodities differ substantially in the stabilities of 
their demands and supplies Necessities and conventional necessities 
tend to be more stable in demand tlian luxuries and fashion goods 
Penshable consumers’ goods also tend to be more stable in demand 
than durables 

Income Elasticity and Cross Elasticities 

No single measure of the stability of demand or supply can be 
given, as changes in the demand and supply curves are the result of 
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changes m a complex and heterogeneous system of economic quan- 
tities We can, however, define certain particular measures of stability 
relating the quantity demanded, price being constant, to income or 
to the prices of other commodities Thus the income elasticity of de- 
mand may be defined as the percentage change in the quanuty de- 
manded which would result from a 1 per cent change in money in- 
come, other quantities, prices, and die like being held constant Simi 
larly, the cross elasticity of demand for commodity A with reference 
to commodity B is the percentage change m the quantity of A de- 
manded which would result from a 1 per cent change m the pnce of 
B, all other factors being held constant* 


Relative Stabilities Determine Price or Output Changes 
The effect of any change in one of the other determinants of the 
quantities demanded or supplied, such as income, on the equilibnmn 
price and quantity depends mamly on whether demand is more or 
less stable supply m respect of the determinant in question 
Thus, in Fig 24, suppose that m each case D„, S„ are the demand and 



„ppl, cum. te ^ 

and supply curves when income - ^ 

In Fig 24 Awehavesupf«^timttoi^^^^^^^ 

(i e., the stability with respect to J ^ quantity supplied 
of supply In other words, rising incomes aff^t the q^r t- 

mielln they affect the ^ 

that rising incomes raise the 1 „ 

modity, at income Jo pnce is PoNo, P 

imcom. and cro« d«nand«l p« unit du«*e » 

income dasttaty would be the change m 
income 
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output IS ONi, and so on In Fig 24C the reverse situation is 
shown, in which the income elastiaty of demand is greater than that 
of supply In this case a rise m incomes leads to a rise in the output 
as well as a rise m price In Fig 24B the income elasticities of supply 
and demand are equal In this case it is evident that the effect of a rise 
m income is to raise the price hut to leave the output unchanged It is 
clear that the same type of analysis can he used to discuss the effect of 
changes m any other variable of the system — e g , quantity of money, 
pnces of other commodities As we shall see later, this type of analysis 
IS of great importance m the theory of money and employment 

PRICE FIXING AND STABILIZATION 

Inelashc Demands Lead to Pressure for “Stabilization" 

One of the difficulties of our present system is that many com- 
modities, especially agricultural commodities, have rather inelastic 
demands and supplies, and therefore changes m the underlying condi- 
tions of demand or supply for these commodities cause quite dispro- 
portionate changes in price, with a consequent disruption of the flow 
of mcomes There is consequently much political pressure for a policy 
of stabihzing prices — especially agricultural pnces — ^by government 
acuon The so-called "valorization” schemes m tin, rubber, and coffee, 
the "ever normal granary” and the crop-restriction schemes of the 
Neiv Deal, were all attempts to "stabilize” something, whether pnces 
or incomes 

Most stabilization” schemes in practice have also been concerned 
with another, and more sinister, objecuve than stabilization alone— 
that of ohtainmg monopoly prices and profits for their beneficiaries 
Although the objective of stabilization is not necessarily inconsistent 
with the objecuve of monopoly profit, m practice the attempts to 
obtain monopoly profits without fulfilling the necessary condiuons 
have frequently been responsible for the breakdown of schemes of 
stabilizauon Indeed, a study of these schemes and their Tninfnrmn.^ 
is one of the best ways of demonstrating the necessity for economic 
analysis We shall not take time to discuss the histoncal details We 
shall, however, state some general pnnciples 

The Failures of Price Fixing 

The first principle is that any attempt to fix a price by authority, 
wAout control of either producuon or consumption, is doomed to 
failure unless, of coune, the pnce fixed happens to be the price which 
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would have been established in the unregulated market Histoty u 
streivn with the tvrecks of sucli attempts at the fixing of prices A 
government “fixes prices" when it passes a law forbidding any trans 
actions in whidi tlie pnce is different from die one speafied by the 
law The result is that either the law is evaded or die transactions 
cease to take place — or the government is forced to interfere drasti- 
cally with the production or consumption of the commodity This is 
abundantly illustrated by the history of pnce fixing, for instance, dur- 
ing the world ivais Mmiy governments at first essayed to stop the 
rising price of foodstuffs by decree What happened? In some cases 
commodities disappeared from the maiket altogether If the price 
which the government fixed ivas below diat at which the most efiiaent 
producer found that it paid to produce, 
then there was simply no further produc- 
tion 

Graphic Illustration This is illus 
trated in Fig 25 SS and DD are the 
normal supply and demand curves, ON 
(=MP) IS tlie normal price Suppose 
the government made it illegal to sell 
the commodity at a price above OH At 
this price producers would not find it 
ivoTth wlnle to produce anything, and 
although consumeis would be willing to 
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consume a quanuty equal to HQ, this quantity would not be toh- 


“bootlegged.” 

"Shortages” and Rationing s nr At this 

NOW suppose that the legal — 
price a certam amount, LT, wiU p ^ „ 

than LT at the pnco-m fact, they wi tlie early 

mat will happen? The first bu^rs will b^ 

birds have bought all the ^i ® ®c^ot find any of the commodity 
people who would like to buy, w dome the natural thing. 

which would be to bid up the p j ts m a free market 

mg perhaps illustra^ and I "shortage” If » «>“■ 

thM the difference betiveen a scaraty 
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niodit) becomes scaicei in an unregulated maikct, the lesull is a use 
in us price to the point where pui chases accommodate themselves to 
tlie smaller amounts [onhcoming TIic commodity docs not disappear 
from the market, stocks arc abvays available for purchase by those 
vho arc fortunate enough to be able to afford the high price If, hosv- 
e\er, the law presents the price from rising to this cqiiilibiiuin level, 
stocks disappcai from the maikct as buyers snap them up faster than 
they aic being replaced Hence the commodity becomes available only 
at certain times, or cei tain places, oi to certain favored people, for 
instance, it may only come into the stores on Fiidays, or it may only 
appear in certain stores, or the storckccpci may keep it undci the 
counter for his fasoiite customers The rate of purchase is forced 
dossn to the rate at sshich the commodity is icaching the market not 
by the rcstrictisc opeiations of high prices hut by direct lesirictious 
of one son oi another on the ability to pin chase 

Rationing 

Probably the most equitable method of direct restriction of piii- 
chascs IS ‘■rationing " The goscinmciu issues ration coupons entitling 
cxery indnidual to just so much of the latumcd coiitmodiiy and no 
more If rationing is to be successful, the total ration in any pciiod 
must be about equal to the qiLintity coming on the maikct for sale 
Purchases arc then restricted not by the pi ice, foi at the controlled 
price lie suppose that purchasers iiould uisli to buy nioie than their 
ration coupons allow, the rcsttietton of piirt liases is eireiied hy the 
necessity of paying foi ihe commodity not only wiih money but with 
the ration coupon as well Thus, inste'ad of some eousuineis getting 
all they can afford and otlieis getimg iiiiiic as in an uiiicgiiinted 
“shortage," most consumcis get lathci less than they would be willing 
to buy at esisting prices but nobody needs lo go ennijileiely iinsaiis- 
fied Rationing and price eontrol arc thci cfoi e a moi e s,itisra( toi y w .ly 
of dealing with emergency seaicities, siieh .is those cieated by war, 
than the method of allowing prices to rise freely , in the kitier e,ise the 
rich may bid the prices of basic necessities up to the point wlieic iliey 
are out of reach of the poor 

Rationing, howcsei, has diiriciiliics of ns own Any atiempt on the 
part of government to allocate commodities on a Iwsis of "need" is 
bound to be very crude Ilqual distribution is not equitable if needs 
arc different Consequently, once rationing is (Mended fioin com- 
modities where needs are approsiinatefy equal, siieli as siigai, to inoie 
complex commodities such as gasoline, clothing, and the like, the 
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system inevitably becomes more and more compbrated. mth 

the more diffimlt it is to apporuon successfully Thus it is a recogniad 
pnnciple of food rationmg that at least one basic souae rf^ries 
such as bread or potatoes, must be left uncontrolled, m older to enable 
individuals to adjust their calonc mtake to their various individual 
requirements The development of the "pomts" rationing system in 
World War II is an interesting further application of pricing pnn- 
ciples Consumers were given ration coupons ("points”) entitling them 
to putchMe a whole range of commodities-e g , canned goods orcloth- 
mg— at "pomt prices" which were changed from time to time byau 
thority as expenence showed that consumption was outrunning pro- 
duction, or the reverse In this case the ration coupon itself a 
kind of supplementary money, and the pnce in terms of ration coupons 
rather than the money price performed the function of adjnstmg con 
sumption to available supplies The ultimate logic of such schemes 
would seem to be to have a special kind of money, issued to all persons 
equally, for the purchase of those commodities which are reg^ed as 
the basic necessities of bfe 

The Theory of the Black Market 

An almost inevitable consequence of price control and rationing is 
the development of a so-called "black market ” — i e , an illegal market 
in which transacbons take place above the legal price Supply and de- 
mand curve analysis can throw a good deal of light on this phenome- 
non The situation is illustrated in Fig 26 S and D represent the 
normal demand and supply curves as they would be m the absence of 
any regulation PN would then be the unregulated price We now 
suppose that pnce control is imposed, and that OH becomes the legal 
maximum pnce. At this pnce only RT will be supplied, if buyers were 
free to buy without restriction at this pnce, they would buy RV Con- 
ditions must develop, therrfore, which prevent buyers from buying 
more than RT, i e , there will be shortages or rationing Now suppose 
that, as a result of the unsatisfied demand (measured by the quantity 
TV), a black market develops We can postulate a “black market sup 
ply curve,” TS^, lying to the left of the normal supply curve TSM 
operations in the black market involve a certam cost and nsk ^ve 
what would be necessary in a free market, supphers are not to be founfl 
willing to supply as much at each pnce m the black marUt as ^ 
be done in the free market, m other words, because of 
costs It now takes a higher pnce to call forth any given quantity than 
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It did before The higher the costs of black market operation, the 
steeper will TS^ rise We can similarly postulate a black market de- 
mand curve, T'D, Even at the l^al maximum price (OR) we may 
suppose that not all potential buyen are willing to buy in the black 
market, so that the quanuty demanded in the black market at the 
price OR is not the total unsatisfied demand quantity, TF, but a 



smaller quantity TD^ The higher the puce the less will be demanded 
m the black market, until at some price, OR', nothing will be de- 
manded in it Then the black market price is and the quantity 
bought and sold m the black market is TK, RK being the total quan- 
tity in the legal and the black market combined, and RT the quantity 
in the legal market 

One or two mteresung conclusions follow from the figure The fint 
IS that the black market price may easily be less than the "normal" 
price which would have been established in a completely unregulated 
market, though it can be more ’ The second is that the average price 
in the legal and the black market together is likely to be lower than 
die “normal" price, so that even if a black market develops as a re- 
sult of price control the resulting average price is less than that which 
would have obtamed in a perfectly free market Only if the black 


.1. bu pmnted out that the black maiket ■ipn'.n,! nav- 
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“■on™ plmd on ihe t™, a, ow “«■ 

pUcrf on 4, JSI'Z bS“ “t 

likely to be If we suoDose rh * ^ market price is 

legal or moral, attacliS to pu«:haar,„irbffi; 2 nI 
mrket d^and curve will be the same a. the normal dem’and cuSj 
Dfj If at the same time there are severe oenalties rm .>ii 

be lugh (P jiV,) If at the other extreme suppliers are quite unmolested 
and witliout any disabihties, the black market supply curve will I £ 
Mrmal supply curve TS. if at the same time penalties are placed on 
*e bla^ mrket buyers, so that the black market demand curve is 
D,T, the black market pnce rvill be low (P.N.) The inference would 
seem to be that other dungs being equal it would be better to penalize 
the buyers rather than the sellers m the black market-the housemfe 
rather than die grocer Other things of course are not usually equal, 
sellers may be more easily penalized dian buyers, for instance, and the 
political ease of penalizing them may more dian compensate for die 
economic disadvantages The results of economic analysis must be 
supplemented by political analysis m any problem of practical policy 


Fixing Prices Above Normal 

At the other end of the problem we can illustrate, again wtb ref- 
erence to Fig 25, what happens when some authonty tries to fix a 
pnce which is above die normal price Suppose that the curves on 
Fig 25 represented the supply and demand curves for coffee, suppose 
that coffee could only be sold by a single selling agency, and that die 
agency fixed the pnce at an amount equal to OF At this pnce the 
total consumption would be FG, the total production would be FE, 
and stocks of coffee would pile up in the hands of the selling agoicy 
What, then, must the agency do? Either it must destroy the surplus 
coffee or it must take steps to restrict production to an amount equal 
to FG — ^1 e , to prevent producers from supplying as much as they wish 
at the pnce The Brazil coffee valorization scheme in the twenties 
chose to destroy coffee by dumping it into die sea 


TAXES AND TARIFFS 

Another question on which supply and demand analysis can throiv 
light IS that of die effects of taxes and tariffs on parucular commodi- 
ties. 
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A Speaiic Tax 

Condition Before Tax Is Imposed Let us consider first the effect 
of a specific tax on a comniodity rrhich is produced wholly tvithm the 
country imposing the tax A specific tax is one in nhich a definite sum 
must be paid to the state on each unit of the commodity sold, no mat- 
ter what the pnce of the commodity Suppose, for in s tan ce, that ciga- 
rettes Here neither imported mto nor exported from the Umted 
States, but were produced solely for the home market In Fig 27 the 



curve DD represents the relation between the price which the con- 
sumer pays 01 er the counter and the quantity ivhich consumers mil 
buy at each price, m a given time SS' represents the relation between 
the consumers' pnce and the quantity iihich producers and sellers 
iiould be mllmg to produce and sefl m that same time These curves 
shoii the situation before the tax is imposed The pnce iviU be NP, 
the quantity produced and consumed mil be ON 
Condition After Tax Is Imposed Now Jet us suppose that a tax 
equal to the distance ST is imposed The result is a "fall” in the 
supply curve SS', ivhich now moves to a position TT' The signifiratiii- 
of this movement should be noted carefully It means that because of 
the tax, at any gjven consumers' price a smaller quantity mil be sup- 
plied than before, or, what is the same tbmg, that m order to mduce 
suppliers to pronde any given quantity, consumers must pay a tughin- 
pnce than foimerly Befirre the tax was imposed, when consumers paid 
a pnce equal to NP , a quantity ON would be foitlicoming Now con- 
sumers would have to pay a pnce equal to NQ_ in order to mHnr.. pn,. 
ducers to produce a quanuty ON, where PQ is equal to the tax ST. 
For when consumers pay a pnce ATQ, producers receive a net price. 
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after they have paid the tax, of only JVP If, then, the paying of the 
tax does not in itself affect their underlying willingness to produce, a 
“producers’ pnce” of NP ivill call forth from producers a quantity ON 
as before As this is true for any output, the new “supply curve," TT', 
will be such that at any output, ON', the new consumers’ pnce needed 
to call forth that output, N'T', will exceed the old consumers’ pnce 
needed to call forth that output, N'S', by the amount of the tax, so 
that S'T' must be equal to ST 

Result of the Tax The result of the tax will therefore be to change 
the position of equihbnum from the point P to the pomt H The out- 
put will decline from ON to OL The pnce paid by the consumer 
will be LH The net pnce received by the seller, after the tax has been 
will be LK When consumers have to pay LH they will only buy 
an amount equal to OL, and when producers receive a net pnce of LK 
they will produce an amount equal to OL The fundamental condi- 
tion of equilibrium, that the rate of production should equal the nte 
of >-nn «nnptinn . is therefore observed The result of the tax is a nse 
m the pnce to the consumer, a fall m the net pnce received by the 
producer Unless either supply or demand is perfectly elastic the 
“burden” of the tax, as far as the net price paid or received is con- 
cerned, will be divided between the producer and the consumer The 
consumers’ pnce will rise, but by a smaller amount than the tax, the 
producers’ net pnce will fall, but also by a smallm amount thm 
the tax This does not mean, however, that the real burden of the 

tax need be divided in this way , , t i . m,. rftwt 

Result of Tax When Demand and Supply Are Inelastic The at 

which the tax will have upon the output of the 

nend upon the elasticities of its demand and supply The more 

SL'Tdl.d 4. «PP>7 

be the fall in output caused by any given tax Tbi 

pI Ab where L letters have the same signihcance as in Tig 27A 

bu^ tll demand and supply curves are highly inel^c It ^Jily 

mdustry taxed, with little dislocation 

The effect of a speafic sulnidy otM 

posite of a tax, can also be illustrated m Fig 27 A s 
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IS merely a "negauve” tax That is to say, mstead of taking something 
away from the price paid by the consumer, the government adds some- 
thing to that pnce The net price which the producer receives will 
exceed the price which the consumer pays by an amount equal to the 
subsidy The result of this will he that producers will supply a larger 
quantity at each consumers’ price than before, i e , the supply will 
have risen The supply curve (Fig 27A) will move from position SS' 
to position RR'j where at any output, ON', the diflEerence {S'R') be- 
tween the old price, N'S', and the new pnce, N'R', is equal to the 
amount of the subsidy The new point of equilibrium is F Under 
the warm sun of the subsidy, therefore, the total output will expand 
from ON to OE, the price paid by the consumer will fall from NP to 

EP, the net price received by the producer will rise from NP to EG 
The difference between the consumers* price and the producers’ price, 

FG, IS the amount of the subsidy per unit of output The more m- 
elastic the demand and supply curves, the smaller will be the expan- 
sion of output Subsidies will therefore be most effective in causing 
the expansion of an industry where the demand and supply curves are 
elastic 


An Ad Valorem Tax or Subsidy 


We can also apply this analysis to the case of an "ad valorem" tax 
or subsidy An ad valorem tax is one m which the tax paid on each 
unit of the commodity is not a fixed quantity, but is some fixed pro- 
portion of the price of the commodity 
The general sales tax is of this kmd It 
IS a fixed percentage of the price of the 
commodity, so that the greater the 
price, the greater the amount of the tax 
paid In Fig 28, DD' and SS' are the 
original demand and supply curves frir 
a commodity OJV is the output, NP the 
pnce Now suppose that a tax equal 
to 25 per cent of the consumers' pur- 
chase pnce IS imposed This will mean, 



Fig 28 Efitect of an Ad Va- 
lorem Tax 


as before, that at any given consumers’ pnce, producers will be willing 
to sell less than before, as they will receive not the pnce the con- 
sumer pays but this price less the tax The supply curve, therefore, 
will move to the left, indicating a fall m supply, from position SS' 
to position TT' To construct this new supply curve, consider first 
the meaning of any point S' on the old supply curve It means that 
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if consumeis paid a pnce equal to N'S', producen would be will- 
ing to produce an amount equal to OiV'. Now when the ta\ is im- 
posed, a consumers’ pnce of N'T', where S'T' = 25 per cent of N'T', 
will result in a producers’ price of N'S' as before Consequent!], 
after the tax is imposed, consumers will have to pay a price equal to 
N'T' in order to rail forth an output of ON' T' dierefore is a point 
on the new supply curve As S'T' is one^juarter of N'T', it follows 
that S'T' IS one-third of N'S' So in order to draw the new supply 
curve each pnce ordinate must be inaeased by one-third of itself 
Effect of an Ad Valoiem Tax The new point of equilibnum is 
H; the effect of the tax is to cause a declme in output from ON to 
OL. The consumen’ price rises to LH, the produceis’ price falls to 
T K The amount of the tax is KH, which is equal to 25 per cent of IH 
’The eff ect s of an ad valorem subsidy may be analyzed in the same way 


The Yield of Taxes and the Expense of Subsidies 
Our analysis also throws light upon the problem of the yield of 
commodity taxes In Fig 27, page 143, the total revenue pi^uced 
for the government by the tax is equal to KH X OL, or the area 
of the rectangle AHKB, for this is equal to the tax per unit of com- 
modity muluphed by the total number of umts produced It is evi- 
dent from the figure that a given tax will be mme 
nue if the demand and supply curves are melasuc than *=7 ^ 
d»ac. far m to 

The area AHKB is smaller m Fig 27A than m Fig 27B Simil^, ^ 

to. rf to 

KH is small and when JCH » tn ^ ^ost 

value of .KH at which the area AHKB « a mai^ j 

^ducdveuxrate « *e tax rate is g^- ^ p,, 
revenue from the tax will be maeased hj ^ S ^ 
nomenon of not infrequent the demand 

can also he seen from the figure maximum yield 

and supply. th^ ^ rate which gives ** 

of a tax It does not follow, of ™1uatine the benefits of a 

maximum yield is the “f to the govem- 

tax die effect on the industry, as weU as the 
ment. must be taken into consideranon 
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Effect of Tariffs 

We can now go further and consider the effects not only of purely 
internal taxes but also of tariffs on specific articles Suppose the world 
IS divided into two countries, the United States on the one hand and 
the "rest” on the other In Fig 29A are the supply and demand curves 



Fig 29 Trade Between Two Countries 

{DD and SS) of the commodity in question for the United States In 
Fig 29B are the supply and demand curves of the “rest” of the world, 
for the same commodity, D'D' and S'S' It is important to see clearly 
what these curves mean DD expresses the relation between the price 
which United States consumers have to pay and the quantity which 
they will buy at each price S5 expresses the relation between the price 
which United States producers receive and the quantity which they 
will be willing to produce at each price D'D' expresses the relauon 
between the pnce which foreign consumen have to pay and the quan- 
tity which they will be wilhng to buy at each price S'S' represents the 
relation between the price which foreign producers receive and the 
quantity which they will be inlling to produce at each price 

Conditions of Equilibrium in International Trade 

We can then state the conditions of equilibrium as follows (I) 
United States producers must be able to sell an amount exactly equal 
to what they are willing to produce (2) Foreign producers must also 
be able to sell, to the United States or to foreign consumers together, 
an amount equal to what they are willing to produce (3) The exports 
of the commodity from one country must be equal to the imports of 
It into the other country, for these are exactly the same thing To say 
the rest exports 10,000,000 bushels to the United States is to say the 
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United States imports 10,000,000 bushels from the "rest " (4) If there 
are no internal taxes, the difference between the price of the com- 
modity m the United States and the price in the "rest" of the world 
must be equal to the cost of transport per unit of commodity between 
them This follows from the pnnaple of arbitrage previously con- 
sidered 

1 Without Tariffs or Transport Costs If there are no tariffs and 
no cost of transport, the price of the commodity m the United States 
will be the same as the pnce in the "rest" of the world If this pnce 
IS 01, equal to O'P, then from the curves it is evident that 

Ik = amount that would be produced m the United States at that price, 

Ih = amount that would be consumed in the United States at that price, 
kh = rate at which stocks will diminish in the United States at that pnce 
if there are no imports, 

VW = amount that will be produced m the "rest" of the world at that 
Vh' = amount that will be consumed in the “rest" of the world at that 


AT =^e at which stocks will increase m the “rest" of the world at that 
pnce if there are no exports 

In the world as a whole, therefore, stocks will be dimmitog at 
a rate equal xakh- k'h' In this case, if the price is 01, world stocks 
are evidently gomg to dimmish, hence, as we have seen, the pnce must 
nse It will rise to OLj whercj 

LK = amount which wiU he produced in the United Staw, 
m = amount which will be consumed m iae 

L'^'- amount which will be produced in the rest of the world, 

kh — K'H' = amount which will How from the 
United States 

A. price to «n.»> 

but the difference will be made “P J difference tvill 

world wiU produce more than it co . ^ 

be made up by exports By will give us the 

to Itself we can find the place where ^ 

posiuon of equihbnuin* It wi e s ^ 

demand is smaller and ® ^ the country to which the 
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commodity is exported This is what we should expect We observe 
also that the price in the United States, OL, is less than it would be 
if there were no trade {NP), while the price in the "rest” of the world 
(O'Z,') IS greater than it would be if there were no trade (AT'?') 

2 With Transport CosU Now imagme a condition in which there 
IS a cost of transport This is illustrated m Fig 30 Here the curves 
and symbols have the same meaning as in Fig 29, except that there 



Fig 30 EfEect of a Tariff 


is now a cost of transport equal to L'M per unit of commodity The 
pnce in the United States (OL = O'M) must now be greater than the 
price in the "rest” of the world {O'U) by an amount equal to L'M 
The equilibrium position is then the one illustrated in the figure, 
where LK and LH represent the production and consumption in the 
United States, KH represents the imports into the United States, 
L'K' and L'H' represent the production and consumption m the "rest” 
of the world, and K'H' represents the exports to ±e United States. 
KH must equal K'H' in equilibrium, just as in the previous case * 


A Tariff as an Artificial Increase in Transport Costs 

We can now see immediately what will be the effect of a tariff on 
imports (or a subsidy on exports) Suppose that onginally there were 


^The tallowing u n useful oonsciuction for Hading the equilibrium pnce in this case 
let the pnce in the 'teet' ot the world he the 'world pnce" Conitruct demand and 
nipply Khedulei for the United Satei m tenui of the world pnce by subtracting the eon 
ot transport from each 0 S supply pnce or demand pnce Thus if the cost ot traniport 
1 * $S per unit, and if at a U 5 pnce of $10, 100 units will be demanded, then as the U S 
pnce muit be $S above the world pnce. in thu case 100 units will be demanded in the 
Un^ Statei at a world pnce of $7 Adding together the quantibes demanded and sup 
plied in both the U S and the reit ot the world at each world pnce gives ua the ivorld 
demand and supply ichedules The pomt of intersection of the worM demand and supply 
cutvs, drawn from these schedules, gives the world price The US price will be hieher 
than this by the amount of the cost of transport ^ 
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no costs of transport, so that in Fig 30 the equihbnum pnce in both 
countries was OA, or O'A' The imports into the United States, CB, 
would be equal to the exports from the “rest” of the world, B’C' 
Now suppose that the United States imposes a tariff, in the shape oE a 
specific import tax, equal to L'M per unit of the commodity L'M 
IS then the "cost of transport” per unit betiveen nvo countries, OL 
IS the equilibnum price in the United States, O'L’ the equihbnum 
price in the "rest” of the world The results are evident from the 
figure The volume of trade dechnes from CB (or B'C') to KH (or 
H'K') The pnce of the commodity in the United States nses from 
OA to OL The price in the "rest” falls from O'A’ to O'L' Prodneoon 
in the United States rises from AC to LK Production m the "rest” 
falls from A'C to L'K' Consumption m the Umted States falls from 
AB to LH Consumption m the "rest" of the world rises from A'B' 
to L’H' 


Effects of 0 Tariff on Welfare 

In a broad way it is evident that the mterests of producers m the 
United States, and of consumers abroad, are affected favorably by the 
tariff The mterests of consumers m the United States and of producers 
abroad are affected unfavorably The same result would be brought 
about by any increase m the cost of transport, whether due to an im- 
port tax imposed by the importing country, or to an export tax im- 
Lsed by threxportoig country, or to a change m the techniques of 
^poJation This analyse does not ^7 
matron to pass judgment on any ^ticulai f 
us how great are the benefits and losses involved '^“7 
"er^f to discuss unffs properly we must neat 

aeases in the cost of transport should make the tan 

, device to leoen the <»a rf artfi, llee. 

tariffs ate a device to mcrease it A ‘ to 

would at least prove his consntency if he were also prepared 

cate a return to the horse and buggy 

The Tariff and Elasticities « largely <» 

It should be observed that the ® the tiro 

the absolute elasticities ^ ^ commodity wH be greatest 

countries The effect on the pnc and supply curves In 

m the country with the most the Umted 

Fig 30 for instance, the demand and supply 
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States are more melastic than the demand and supply curves far the 
“rest” Consequently, a relatively large rise in price in the United 
Stetes, AL, IS necessary to reduce imports to KH, when in the “rest” a 
relaavely small Ball in pnce, A'L', will reduce exports to H'K' The 
effect on the quantities produced and consumed in the two countnes 
will likewise depend on the elasticities of supply or demand The 
more inelastic the supply curve, the smaller will be the change in the 
quantity produced The more melastic the demand curve, the smaller 
will be the change in the quantity consumed If the supply of the 
commodity in both countries were perfectly inelastic, the imposition 
of a tanfiE would merely cut doivn consumption in the importing 
country and expand consumption m the exporting country, without 
affecting the volume of production at all 

Price Stabilization by Purchase and Sale Policy (“Pegging") 

Supply and demand analysis is useful m interpreting the effects of 
attempts to fix prices by a policy of purchase and sale by government 
or other authority There are many examples of such policies A 
monetary standard is essentially an undertaking on the part of some 
central authonty to buy or sell die standard commodity at a fixed pnce 
in unlimited quantmes Any “pegging” operation, whether of foreign 
exchange rates, government bond pnces, or agncultural pnces, simi- 
larly involves an undertakmg by some authority to buy unlimited 
quantities of the "pegged” item at the fixed price Pegging generally 
mvolves purchase rather than sale by the authority because the pegged 
price IS usually above the price that 
would obtain in the free market 
An offer to purchase unlimited quan- 
tities at a set pnce represents a perfectly 
elastic demand far the purchased item 
The effect is illustrated in Fig SI Sup- 
pose a law were to be passed compellmg 
the Treasury to buy all of some com- 
modity— say Sliver— offered to it at a 
fixed price, OF DD' and SS' represent 
the commercial demand and supply 
curves for silver FF' is the Tr«isury demand curve In the ab- 
sence of treasury action the pnce will be NP, and the quantity put on 
to or taken off the market will be MP Under the purchase policy, 
however, the demand curve becomes DRF', the pnce nses to OF, a 
quantity FT is offered on the market, FR is taken off the tnarlfct by 



Purchases of Silver 
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private purchasers, and RT is the late at which Treasury purdiasK 
will be made. If the Treasury price is raised to OG Treasury purchases 
will rise to HK, private purchases will shrink to GH, and total output 
onto the market will rise to GK Only if the Treasury price were OM 
would there be no Treasury purchases 

All This Analysis Assumes Supply and Demand Fixed 

In all this supply and demand analysis one word of ivaming must 
be given We have assumed in these examples that the changes which 
have been considered do not alter the position of the supply and 
demand curves themselves This condition must always be kept in 
nund, as in a great many problems it does not hold If, for instance, 
the imposition of a tax on cigarettes actually made people dislike smok- 
ing because it -was associated rrith the unpleasant aa of paymg taxes, 
we should have to modify our analysis Again, in considermg the ef- 
fects of various changes, sudi as a tax or a tanfi, through tune, we 
miKt remember that the supply and demand curves are constanfly 
changing as time goes on and conditions of tastes or of techmqnes 
change. 


Difficulties of Dynamic Analysis 

An even more important limitation on demand and supply analysis 
is apparent when we discuss the dynamics of the movements toward 
equilibrium, for the process of moving toward eqmhbnum may itself 
change the position of the supply and demand curves If for insance a 
&U in price produces the expectauon of a further faU, as we have seen 
on page 97, the demand curve itself may fall as people hold off pur- 
chases or consumption m the expectation of findmg the 
cheaper later. Similarly the supply curve may nse (mwe 
as suppUers seek to forestall the expected lower price 
selling notv while the price is still relatively high Thus as a 
motidotvntvard totvard equilibnum from a posiuon ^ 

(say torn ON, m Fig. 10. page 115) the 
La supply and demand curves "downtvard” 

axis, and the equibbrium posiuon a posmon of 

suing price. Similarly an upward movement of price ikot p 
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the demand and supply curves themselves will revert to their "normal” 
positions and the process starts all over again, setting up what is called 
an “expectational” cycle These cycles are discussed more fully later 
(pages 426-428) 

These dynamic effects are important m understanding the theory of 
price control, for in a basically inflationary situation price control may 
operate not merely to suppress the symptoms and so create “shortages”, 
It may also destroy expectations of rising prices, and hence may lower 
the supply and demand curves themselves below where they would 
otherwise Iiave been The eflfect may only be temporary, and it will 
not be able to deal with great inflationary pressure, but it is an im- 
portant element in the explanation of the success of price control, for 
example m World War II 

It IS evident that these modifications do not destroy the basic use- 
fulness of supply and demand analysis It must be used wanly and with 
a constant sense of its limitations, but the simple equilibrium analysis 
always provides the base from which dynamic analysis must take its 
flight 


QUESTIONS AND EXERQSES 

1 In our discussion, page 133, of the relation between the size of the total 
crop of BtrawfaeiTies and the pnce, we assumed that the supply of straw- 
berries at the tune of the hiuvest was perfectly inelastic What do we 
mean by this? What condmons would we have to assume for this to be 
true? Is it likely to be absolutely true? If not, can you rehnme the argu- 
ment in terms of a supply curve that is not perfectly inelastic? 

2 Prove that a tax on a commodity will raise the price to the consumer 
by the amount of the tax per umt if, and only if, the supply of the 
commodity is perfectly elastic 

3 Mr Protectionist "A tanlf will not raise the pnce to the home con- 
sumer, for m order to sell his products the foreigner will have to accept 
a lower pnce for himself " 

Mr Free Trader "On the contrary, a tariff will always raise the 
pnce which the home consumer has to pay by the amount of the tariff, 
for the foreign manufacturer must get his old pnce or he will not go 
on ptoduong " 

Under what circumstances may (a) either one or (b) npubpr of these 
two statements be correct? 

4 Suppose you were asked to draw up a system of duties on imports with 
a view to making as little change m the volume of imports or exports 
as you could What kind of commodities would you choose to plarp the 
tariff on, and what kind would you leave free? , 
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6 Sapi^se the Treasury was compelled to buy and sell silver at a nn 
wMcfa was telow the normal pnce of silver in the conunercuil madeT 
What would be the effects, if any, of this policy? ^ ‘ 

6 Suppose that both Britain and the United States are on the sold 
standard, the price of gold m Britain being £12 5 per ounce and the 
price in the United States being $S5 per ounce Suppose that the cost of 
transport of gold across the Atlantic is $025 per ounce Then shwv 
that in the foreign exchange maiket theie will be a perfectly elastic 
demand for pounds at a price of $278 per pound, and a perfectly 
elasac supply of pounds at a pnce of $2 82 per pound Show by meaiu 
of a diagram plotting the pnce of pounds against the quantity olfeied 
or demanded) that in such a case no matter what the "commerciar 
demand or supply of pounds, the pnce cannot go above $2 82 or below 
$2 78 

Repeat the pi oof m terms of the demand and supply of dollats 

7 Betiveen 1942 and 1951 the U S Tieasury support the marUt m 
government bonds by buying bonds whenever the price fell below a 
level which would yield the rate of interest deemed appropriate Ulus 
Date the effects of this policy by means of supply and demand analysis 

8 Under the agricultural pnce support program the Department of Agn 
culture found itself owmng an unmanageable surplus of potatoes In 
the following penod pnce supports on potatoes were abandoned and 
yet potato pnces were high How do you evplain these phenomena ao 
cordu^ to demand and supply analysis? 

9. Suppose the folloiving schedules represented the demand and supply 
schedules for a commodity m two countnes, A and B 


Quantity Which Quantity Which Quantity Which Quantity Which 
Pnce Will Be Will Be Will Be Will Be 

(per Produced m A Consumed m A Produced mB Consumed inB 

Tra) CMiUionXons) (Million Tons) (Milhon Tons) (Million Tons) 


* 0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


0 

220 

0 

200 

0 

180 

0 

160 

0 

140 

0 

120 

20 

100 

40 

80 

60 

60 

80 

40 

100 

20 

120 

0 


0 

90 

0 

80 

10 

70 

20 

60 

30 

50 

40 

40 

50 

30 

60 

20 

70 

10 

80 

0 

90 

0 

100 

0 


a Olculate the total supply schedule, showi^ the ** 

producers of both countnes together will poduce at ea* ^ ^ 

L total demand schedule, showing the quannues which consumeD 
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of both countnes together will consume at each price Draw the curves 
corresponding to these schedules and the four schedules of the table 
b What would be the normal price m each country, assuming that 
there was no trade? 

c What would be the normal price m both countnes, assuming that 
trade were possible without cost of transport? What would be the 
volume of imports and exports at this price? What would be the con- 
sumption and the production m each country? 
d Suppose the cost of transport were $1 50 per ton What would 
then be the normal price in each country, the volume of imports and 
exports, of consumption and production, in each country? 
e What would be the smallest speafic tariff which would be prohibi- 
tive — 1 e , which would cut off trade altogether — assuming that there is 
no cost of transport? 

f Why IS the effect of an increase in tlie cost of transport greater on the 
price in B than on the price in A? 

10 Suppose that e, and e< are the numerical values of the absolute elastici- 
ties of demand and supply for a commodity Suppose a specific tax of 
T per unit is levied on the commodity Then show that the decline in 

quanuty, AjJ. ** What are the formulas for the nse in the con- 

C 4 + c, 

sumers* price and for the fall in the producers’ price? Assume linear 
demand and supply functions 

11 The price of a commodity is $1 Compare the results of (a) a specific 
tax of 10 cents and (b) a 10 per cent ad valorem tax on the quantity 
produced and on the consumen’ and producers’ pnces Why do the 
results differ? 


APPENDIX TO CHAPTER 8 


MORE ADVANCED ILLUSTRATIONS OF THE USE OF SUPPLY 
AND DEAAAND ANALYSIS 

THE STABILIZATION OF INCOMES 

Stabilizing Price Does Not Stabilize Incomes 

A more advanced problem in the theory of stabilization concerns 
the policy of a government which desires to stabilize not the price 
of a farm product but the total value of the crop We can easily see 
that stabilizing the price of a crop through "time arbitrage’’ does not 
necessarily stabilize the incomes of the fanners If the pnce of wheat 
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were consul from year to year, then m a year of poor cmn a 
incomes of wheat fannen would be low and in a f 
gross incomes of wheat hirmen wouSet^ ° 

Gross Incomes Consfont Only if Elostierty of Demand Is Unity 

If. now, the elastiaty of demand for the wheat crop of each vp,r 
w^e^ty, this would mean that no matter what the sL of 

hT“ producers (i e , the total value of 4e 

be just high enough to compensate for the smallness of the crop and 

ZITf f be jnst low enough to com- 

pensate for the laigeness of the crop. If the elasticity of demand for 
me crop of any year, therefore, were unity, there would be no need 
for any government interference in order to insure stable gross m- 
comes for the producer ® 

If, however, the elastiaty of demand for the crop of any particnlar 
year were greater than unity (i c , if the demand were relauvely 
a small crop would bring in a smaller income than a large crop Hence! 
in years of small crop the government— if tt wished to ttahilw,. the 
gross incomes of faimeis— would have to take supplies off the matbet 
and thereby raise the price. But in years of laige crop the income of 
farmers will be larger than normal, so that the government will have 
to put still further supplies on the market and so lower the pnce 

If the demand for the crop were relatively inelastic, a small crop 
would bnng in a larger income than normal, as we have seen, and 
the government would have to put supplies on the market, and so 
lower the price, in order to bring the fanners’ income back m noimal 
But with a large crop, the farmers’ mcome would be smaller than 
usual, and the government would have to take supplies off the market 
m order to raise the price and consequently the farmers’ income This 
shows how important the distinction between a relauvely elastic and 
a relatively melastic demand can be In the case of an elasUc demand 
the government must increase both gluts and scaraUes, and in the 
case of an inelastic demand it must dimmish both gluts and scataties, 
in order to achieve the same result — a stable farm mcome 


Graphic Illustration This argument is shown graphically in 
Fig 32. Fig 32A shows a demand curve of unit elastiaty EE' No 
matter what the size of the crop, be it small (OH) or large {OK), the 
total value of the crop is the same In the first case, it is OHEF, m ik® 
second case, it is OKE'G—axi exactly equal area 
Fig S2B shows a relauvely elasttc demand curve for the crop, DD . 
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Suppose m this case that the avets^ crop over a number o£ years is 
OTj and the average price TR, the average value o£ the crop, i e , the 
average income £rom the crop, is therefore equal to OTJZS' Then 
through the point R draw a curve ERE'j o£ umt elasticity (This is a 
rectangular hyperbola ) I£. then, the crop is abnormally large (say, 
equal to OM) the price which the farmer should receive m order to 



ABC 
Fig 32 The Stabilization of Gross Income 


give him his average income will be MQ, where Q is on the curve EE' 
The pnce which would obtain in the absence of government inter- 
vention would be MPj where P is on the demand curve DD' In order 
that the pnce MQ may hold in the market, the government must sell 
out of Its previously accumulated stocks an amount equal to QK, so 
that the total amount on the market in that year is LK Thus the 
farmers' mcome will be equal to the crop (OAf) multiplied by the new 
pnce (ATQ), or the area OMQL, which is equal to OTHS (the average 
income) by the construction of the curve EE' If the government had 
not thrown the amount QK onto the market, the pnce would have 
been MP and the fanners’ mcome OMPN, which is greater than 
normal Similarly, m a year of short crop the government must in this 
case actually take some of the aop off the market and so raise the 
pnce even above what it would have been The effect of government 
intervention in this way would be to increase price fluctuations but to 
do away with fluctuations m the total value of the crop 

Fig 32C shows an inelasuc demand for the crop, DD' Again through 
the point R, where SR (or OT) is the crop and TR the price, which 

•To find the "average pnce,' TR, and the "average crop," OT, we do not take the 
arithmetic mean of all the prices or of all the outputs in the period under review, for the 
product of these arithmetic means will not give the average gross value Instead we must 
ralculate the gross value of the crop in each year, and take the anthmetic mean of thae 
figures This is the ■ average gross value • Then from the demand curve we must find the 
imtput and the pnce which yi«l<b U™ “average gross value " OT is the output and TR 
the pnce so discovered 
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yields the average gross income, OTRS, we draw a curve of unit 
elasticity, EE' Now, when there is a large crop, OM, the fatmeis ’ m 
come, in the absence of regulation, mil be OMPN, which is smaller 
than the average income, OTRS Consequently, the government must 
take off the market an amount equal to QK, leaving an amount LK 
which will sell for a price OL, thus makmg the farmers’ income equal 
to OM X OL, or the area OMQL — which is equal to the aver^ in- 
come OTRS When there is a small mop, the government must Uirow 
some of Its stores onto the market in order to bnng doivn the price 
In this case, therefore, the effect of government action will tend to 
make the pnccs as well as the gross incomes more equal in different 
years 


“Ever Normal Granary" 

Principles like these are clearly of vital importance in assessing any 
policy of an "ever normal granary ’’ We cannot yet make any final 
judgment on such a policy However, we can perhaps see that there 
IS more justification for it in the case of commodities with a relatively 
inelastic demand than m the case of commodities with a relanvely 
elastic demand In the first case such a policy not only will equalize 
incomes but will dimmish the fluctuation of prices In the second case 
making incomes more equal actually necessitates an increased fluctua- 

tion of pnces 


Does Private Speculation Stabilize Farm income’ 

An interesting problem of a similar type concenu spemla- 

uon How far would the acuviues of private J 

government mtervention, serve to increase or d™®** 
tion of farm income? It was explained in Chapter 5, pag . 
time arbitrage is properly earned out and there is a «asonab Y ao 

will tend to dimmish the year-to-year fluctuauon of ^ P 
storable commodity, such as wheat Speraj®*®” ^ ylars^of small 
the crop m years of big harvest m order ^ to year 

harvest This will diminish the in farm income 

Whether these operations will reduce ^ 

from year to year will depend on how iheir opera- 

the market apart from the speculators, and on how muc 

tionsm fact reduce the price fluctuations j^lators-DU m 

nte demand curve of the wCthe size of the 

Fig 33A-1S the curve showing the relation between 
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crop and the pnce at which it could be sold, if it all had to be sold 
for consumption within the year Speculators take part of the crop 
off the market in years of good harvest when the price is low and put 
It back on the market in years of poor harvest when the price is high 
They have the effect, therefore, of diminishing the fluctuations in 
price The demand curve in the presence of speculators — EE in 
Fig 33A— will be more elastic than in the absence of speculators A 
small crop (ON) would command a pnce NP in the absence of specu- 



Fig 33 Speculation and Gross Income 

lation Speculators, however, sell from their stocks an amount HF, 
making the total sales to nonspeculators equal to EE, and the pnce 
equal to OE, or NH A large crop, OM, would command a price MQ 
in the absence of speculation Speculators, however, buy up and store 
an amount KG, making the total sales to nonspeculators equal to 5G, 
and the price OS, or MK 

With Inelastic Demand Now if the demand of the market with- 
out speculators were relatively melastic, as DD in Fig 33B, the action 
of speculaton would make this demand more elastic If the demand 
in the presence of speculators had unit elasticity, EE, the speculation 
would diminish not only the fluctuations of prices but also the fluctua- 
tion in the total value of the crop, for in this case the size of the crop 
would not affect its value If, therefore, the speculators push the de- 
mand curve from the position DD to a position between DD and EE, 
they will have diminished the fluctuations in gross income But if they 
push the demand curve into a still more elastic position — ^for example, 
FF — they may actually increase the fluctuations in the gross income 
Such fluctuations will be in the opposite direction to those in the 
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market wthout speculators A small cmn 

income than a larger crop ^ gw« 

With Elastic Demand With the demand curve ,n rt,, 
speculation relatively elastic, as it is drarvn m Fig 33A 
of speculation will make the demand still more elLuc hr r'"" 

speculation as always wiU decrease the fluctuatiom of pnce fiS 

of necessity increase the fluctuations of gross mcome^ 

Gross Income and Net Income 

A la^ crop will probably mvolve the farmers in more expense than 
a small crop, for even though the acreage sown is the same, and the 
larger crop is due solely to the benevolence of the elements, there mil 
be extra charges for reaping and handling To insure that the net in- 
come of growers will be independent of the size of the mop, then the 
total demand curve for the crop should not have umt elastiaty.’but 
should have an elastiaty of slightly more than 1 Then a large aop 
will bring m a somewhat larger gross mcome to compensate for the in- 
creased expenses 


Flucfuaffons Due to Fluchiofing Demands 

Up to this pomt the problem of stabilmng income has been dis- 
cussed on the assumption that demand is stable and that therefoie 
fluctuations in prices or incomes from year to year are due to changes 
ui output For some periods {eg, 1923-1929) this may have been ap- 
proximately the case In other periods, however (eg, 1929-1948), 
pnce fluctuations have been due mainly to changes in demand itself 
arising from changes m income, and the fluctuations of output have 
been secondary The problem of stabiUzii^ gross mcome of producen 
when demand is fluctuating is illustrated in Fig 34 OE represents the 
atmual output of the commodity, m this case assumed to be constant 
RP is that pnce which will yield the “average” mcome which it is de 
sired to stabibze, ORPS If foe demand curve passes through F, as flP, 
foe mcome is average and no action u necessary If the demand is 
greater than DP, say DPi, in foe absence of governmental action the 
price will rise to RPi and mcome will be above average To bring the 
pnce (and therefore foe mcome, as output is assumed stable) down to 
foe average pnce RP foe stabilization authority must put an amount 
PQi 0“ the market, increasing total sales to SQ^. If foe demand is he 
low average, say DQj, foe price in foe absence of regulation will he 
RP^ The authonty will have to take an amount PQn off the market, 
reducmg total sales to consumers to SQj If foe foil m demand is very 
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great, say to DQ,, stabilization of gross income will be impossible, as 
no amount of restriction of sales to consumers will raise the price suffi- 
ciently to bring income up to the "average ” In Fig 34 the assumpuon 
has been made that the shifts in demand are due to cyclical changes in 
income, not to changes in tastes, hence, the shifts in demand do not 
affect the amount of the commodity that would be bought at zero 
price, OD, and all the demand curves pass through D This is the most 



likely case, as a cyclical shift of tastes is difficult to imagine However, 
It IS evident that if any commodity were subject to regularly fluctu- 
ating tastes, the same type of analysis could be applied 

Criticism of "Buffer Stocks" Plan 

It will be observed that the attempt to apply an "ever normal 
granary" (someuraes called a "buffer stocks” plan) under circum- 
stances of fluctuating demand would require the augmentation of 
consumption in years of good demand and its restriction in years of 
poor demand As years of good demand are the "boom” years and 
years of poor demand are "depression” years, the result of the ever 
normal granary plan would be to feed the boom by starving the de- 
pression— a most undesirable result The stability of one element of 
the economy— the income of producers of the particular commodities 
stabilized— would be obtained only at the cost of unstabilizing what 
may be a much more important element in the economy-consump- 
tion Particularly in the case of foodstuffs the "buffer stocks” method 
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of stabilization might tvell prove disastrous if the cause of instability 
were unstable demand If the economy is going to be unstable, it is 
much better for the instability to be reflected in farm income than m 
food consumption Only if the basic cause of unstable farm incomes 
IS fluctuatmg crop outputs is tliere much to be said for the "buffet 
stocks" plan, and only dien if the demand is inelastic, so that the opera 
tion of the plan tends toward stabilizing prices and consumption as 
well as producer income 


CROP-RESTRiaiON POLICIES 

The United States Cotton Restriction 

We have already examined some of the difficulties into which a 
"restriction” scheme may run, especially where there is no eflecuve 
control of the volume of production We may now examine an ex- 
tension of this problem, of considerable practical importance-the 
case in which a government enforces the restriction of production 
within Its own boundaries of a aop with a world market and with 
other centers of production The cotton policy of the New Deal is a 

case in point j .u- 

In Fie as usual, price is indicated along the axis OY and the 

quanuties produced and consumed, or the rates of production and 
consumption, along OX Suppose the figure reto to cotton Then 
let S S' be the normal supply curve for cotton, for producers within 

;s: n 

p^iuc™ «J1 

ducers will be willing to produce « “f % 

rate of production at that price will be YS + , 

The normal price will be given at Ae point a^i^here ^ 

supply curve cats the to^ p^uced the 

“■> "S' « 1—' 
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Tlie American supply curve then becomes the dotted line 
Under the restricuon scheme, it the price falls below OL, at which 
the Amencan producers will normally produce the allotted quantity 
LR , they mil automatically lower Aeir production, following the 
supply curve RJS, If the price rises above this, they are prevented 
from expanding their output hy government authonty, and therefore 
their supply is perfectly inelastic The foreign supply curve pre- 
sumably remains the same The total supply curve then becomes the 
dotted line where R,R’, is parallel to the foreign supply 

curve R/S'f The normal price nses to HP, (= OK), P, bemg the pomt 



Fig 35 Restriction of Part of a Crop 

where this new total supply curve cuts the total demand curve Then 
the Amencan production has fallen from NQ_, to foreign pro- 
duction has expanded from NQ, (= !2,Si) to KP, (= P,P,) Whether 
the total gross income of the Amencan producers has risen or fallen 
depends, of course, on the actual shape of the curves In this case it is 
evident that the gross income of Amencan producers has declined 
sharply from {ON X NQ^ to {OK X AP,), and the gross income of 
foreign producers has increased from (ON X NQj) to {OK X KPj) 
Unless the shape of the supply and demand curves is very peculiar in- 
deed, there must always be a gain in the gross income of the foreign 
producers, for the price and also the quantity they produce increase 
For the Amencan producers the price increases but the quantity pro- 
duced diminishes Unless the dimmution in quantity is very small, 
therefore, they are unlikely to gain in gross income A scheme like this 
IS unlikely to mcrease the gross income of American producers unless 
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(1) the foreign supply is very inelastic or (2) the legal maximum Amen- 
can crop is very little less than the normal crop 

If there is any elasticity of supply for foreign production, the result 
of an American crop restriction is that the foreign producers mcrease 
their production to make up m part the defiaency in the Amencan 
crop Consequently, the foreign producers get most of the benefit of 
the increased price This particular analysis has a good many apphca 
tions It applies not only to government restriction but to any attempt 
to gam monopoly prices by restncuon of only a part of the total pro- 
duction, whether on the part of a government, a steel combine, or an 
agricultural cooperaove It explains why voluntary combinations of a 
monopolisuc mtent are so fragile If all the producers of one com- 
modity restricted their output, they might all benefit, but the bulk of 
the benefits of restncuon go to the people who do not resmct their 
outputs, and not to the people who do Consequently, in any stheme 
of this kmd there is a constant temptauon for the parucipante to teeak 
away from it— if they can This tendency has been noticeable, for in- 
stano:, m the organisation of milk markeang cooperauves 

THE "COBWffi THEOREM" 

pigs, a fairly regtdar cycle is ? 

plied IS small and the price is The high 

ducers to plan When ’this inieased F«i»ction 

sris »pp« 

,,,,^1 and p«t! TO lugk. 

Fig. 36 illustrates this process H P 

between the q^titysup^ m ^ ^ represents the 

must be charged m order to sell m q^ 

relationship between pnce m a T teingthe 

propnate to the problem m quesuon 
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Suppose in one year there is a production equal to OA The price 
will be AC, according to the meaning of the curve DD IE the price in 
that year, however, is i4C, the production in the second year will be 
FE, according to the meaning of the curve SS Therefore, the price in 
the second year will be HG The production in the third year will be 
LK liLK= OA, the cycle will start all over again and will be re- 
peated indefinitely, as long as the conditions which define the curves 
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remain the same But if the shape of the curves is such that, as in 
Fig 36A, LK IS greater than OA, the cycle will be repeated, following 
the path iifMAiPQJiS etc , with ever diminishmg range In prac- 
tice, of course, long before the cycle has a chance to be repeated the 
character of the curves themselves may change, but it is important to 
see what would happen if conditions did not change Eventually, in 
this case we will reach the center, Z, and equihbnum will be estab- 
lished If, however, after the end of the first cycle the production in 
the third year, LK, were less than that in the first, OA, the cycle would 
go on with ever increasing amplitude, followmg a course such as 
CEGKMNPQRST, as in Fig 36B Again, this cannot go on forever 
Either it will come to a position of neutral equilibrium, following the 
same path in every cycle, or the whole position of the curves will 
change This theorem is usually called the "cobweb theorem," from 
the nature of the diagram which illustrates it 

QUESTIONS AND EXERCISES 

I Suppose that the following schedule represents the total demand curve 
of all private individuals for wheat in any given year 
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If the Total 

Output Is 
(Million Bushels) 

The Price Will 
Have to Be 
(Cents per Bushel) 

110 

60 

100 

70 

90 

82 

80 

92 

70 

100 

60 

105 

50 

109 

40 

116 

30 

132 

20 

158 


a Plot this demand curve on squared paper 
b Now suppose that over a period of ten successive years the annual 
"crop" amounted to outputs of 80, 60, 70, 40, 50, 80, 60, 50, 40, and 70 
million bushels, respectively Calculate and tabulate the gross valne ol 
the crop in each of these years, if the demand curve sdieduled above 
was the demand curve of each of the ten years 
c Calculate the avnage annual gross value of the crop over the ten 
years, and the output and price which would yield this value 
d Construct a schedule showing what price would have to be received 
for each of the outputs in the schedule in order to make the gross value 
of the crop m each year equal to the average annual gross value Plot 
this schedule on the same paper as the demand curve It will be a curve 


of unit elasticity 

e From the demand curve find the total amount which must be offered 
on the market ui order to fetdi the prices discovered in part (d) From 
these amounts make a schedule showing how much the govenunent 
would have to buy or sell tor each total output 
f Draw up a schedule showmg how much the government would have 
to buy or seU in each of the ten successive years of part (b> Notice that 
the government would have to seU a total greater than the amoun 
whui It would have to buy over the ten years Does this mean tha 
stabilization of the gross value of a crop is impossible? 

Under what arcumstances do you think that government interference 

with speculation in commodities is justified? , , TMmction 

l Prove that if the supply of foreign cotton is ^fec y e “ ' ,j 

at the Umted States crop wdl not affect the price 
merely cause an monase in the foreign output exacdy equal to the 

amouL by which the United Smtes aop ^“ffl„,n.aUons 

1 What conditions of supply and demand ate likely ^ _ yyi^eni 

of price around an equilibrium level rather than to the establuhmen 
of a price at an equilibrium level? 
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Suppose that in Fig 36 (A and B) the supply curve shows the relation- 
ship between the price m one year and the amount of production in 
the next year Starting in both A and B with a production equal to OA, 
plot in each case two diagrams, one showing the fluctuation of price 
from year to year, the other showing the fluctuation of output Measure 
the number of years along the horizontal axis, and the pnce or output 
along the verucal axis 

Discuss the problem of the stabilization of producer income when both 
output and demand fluctuate 

In the "cobweb Theorem" diagram (Fig 36) suppose that p, is the ex- 
cess of the actual over the normal price at C, px at G, p, at M, and so on 
If the demand and supply functions are linear, with absolute elastiaties 
of ft and e„ show that px = p , = and so on From this show 

that the "cobweb” will be converging, neutral, or diverging according 
as e, 7 



CHAPTER 9 


THE PRINCIPLE OF EQUAL ADVANTAGE 


The Allocation of Resources 


In any advanced economic s^tem there exists a high degree of jpe- 
cialization of resources That is to say, our resources — labor, land, 
equipment— are divided among a large number of different indus- 
tries Each industry puts out a product or a group of related prodnca 
which it exchanges for the product of other industries It is no exag- 
geration to say that the pnnapal problem of economic life is to de- 
termine how btg eacli of these mdustries, these specialized emplo)'- 
ments of resources, shall be How much of each commodity should be 
produced? How many men should be employed m each occupauon? 
How much land should be devoted to com? to cabbages? to sky- 


scrapers? These are the fundamental questions of economic life, and 
all economic systems aie attempts to answer them 
Allocation in a Planned Economy In the completely 'planned 
economy — the extreme case of which would be a slave society gov- 
erned by a small class of rulers— these questions are deeded by the 
will of the ruler The dictator of a totalitarian communist state deara 
that a steel fattory shall be built, and it is built, no matter what the 
feelings and desires of those who build it or of those who will use its 
products The general of an army disposes of the resources at his to 
posal without mquinng whether Private A likes cookmg or Pnvate B 


''"rHoSn m « Free Economy In a "free" ^ 

A free economy is an economic system in which any ^ 

lowed to put the resources which he owns to any ^ ^ 

provided he does not thereby violate the property ^ 

such an economy there is no "economic dictator who 

many men shall become barbers and so * Neverthe 

acr Jof land shall be used for com and so many for houses 
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less, the interacting wills of all the individuals in such a society suc- 
ceed in effecting an apportionment of resources among the various 
employments 


The Principle of Equal Advantage 


This apportionment is governed by a prinaple which tve may call 
the pitnciple of equal advantage It may be stated thus If the owners 
of any resources Amk that they can be put to better advantage in 
some other use tlian the one in which they are employed, these re- 
sources will be transferred from the less advantageous to the more 
advantageous use The process of transfer will generally have the 
effect of making the occupation mto which resources have been trans- 
ferred less advantageous than before, it will make the occupation out 
of which resources have been transferred more advantageous than be- 
fore As long, therefore, as there are people who believe that the re- 
sources they oivn, whether these be their oivn bodies or some other 


object, will yield them a greater advantage in an occupation different 
from that in which they are at present employed, then resources mil 
- be transferred from one occupation to another In this statement, it 
: should be noticed, we use the word "advantage” deliberately, for it in- 
: dudes both monetary and nonmonetary advantages We do not assume 
that people are moved only by differences m monetary reivard Indeed, 

: as we shall see, permanent differences in monetary rewards between 
; different occupations may be explained by assuming that people are in 
fact moved by nonmonetary considerations 


Equilibrium Advantages Equal in All Employments 

A posmon of "equilibnum” in the distribution of economic re- 
souices means a situation m which there is no tendency for resources 
to move fixim one occupaUon to another, on balance In equilibrium, 
that IS to say, the proportion of resources devoted to the various in- 
dustries does not change In the present chapter a state of perfect 
^ competition is assumed The exact meaning of this concept will be 
discussed later For present purposes it is enough to know that it 
assumes there are no restrictions on the migration of resources from 
one occupation to another Under these circumstances the 
' system will be in equilibrium only when the advantage derived from 
the employment of resources in all occupations is the same For if this 
were not so, resources would move from the occupauons of loiv ad- 
• vantage to those of high advantage This movement would raise the 
advantage m the former occupaaons and loiver the advantage m 
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the latter, until all occupations offered equal advantages At thu 
point tliere would be no incentive to a further transfer of resources 
and the system would be in equilibrium 
Example The Geographic Dtstiibution of Doclois. We may il 
lustrate this pnnciple first by a simple example How does it come 
about that the number of doctors m any one town is roughly pro 
portionate to its size and wealth? How does it happen that a village 
of 2000 people may have only four doctors and a town of 20,000 pco 
pie may have forty? There is no authority of government which sets 
out to achieve this desirable result, there is no offiaal who says to 
the medical students, as they come fresh from the schools, “Lo, you 


must go to Oskaloosa and you to Kankakee " It is the operation of 
the great and umversal principle of equal advantage which brings 
this about It IS evident that as a general rule tlie more doctors there 
are in any one town, the less advantageous will be the lot of each If 
there are four doctors practicing m a village, the incursion of a fifth 
will unquestionably bring down the average remuneration of doctors 
in that village, unless the newoimer strikes a wholly new demand for 
his services The incursion of a sixth will bring that remuneration 
down still further, a seventh might bnng all the doctors to scraping, 
and an eighth to penury On the other hand, if one doctor leaves a 
community, the remuneration of the others is likely to increwe There 
may be exceptions to this rule, but we shall not consider them now, 
for in the mass they will clearly be unimportant. 

Consider, then, the situauon of a young doctor just startmg ^t m 
pracuce Where is he most likely to go? To a place which is alr^y 
overstaffed with doctors? Surely not He will ^k a 
tors are relatively few, and where therefore their remnneiauon may 
be expected to be relatively high Similarly, if a doctor residue m a 

tive" which by Its slow but persistent c^tt 

sider an average living, mto places ^ This force does 

make what is considered a better ^ ^ EndW« 

not act rapidly. Indeed, for long p p^gure 

too many doctors and places which ^ „ot always 

of wate/ on the rocks in a “^det^nti L direcuon of 
cause change immediately. « Mhly determm 
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change when it comes Just as vie never find streams washing stones 
uphill, so we never find the force of advantage pushing people from 
occupations which they think are better into those which they think 
are worse 

The Allocation of Resources in General 

Unprosperous Industries Decline The same pnnciple applies, in a 
rather more complex manner, to the distribution of resources m gen- 
eral Is an industry unprosperous’ Hiat is a sign that it is "too big” 
relative to what it ought to be Is an industry abnormally prosperous? 
That IS a sign that it is "too small” relative to what it ought to be 
What will happen? Resources will leave the unprosperous industry 
Firms in that industry will close doivn, workers will be thrown out of 
employment or forced to accept low wages, profits and wages will be 
low and unemployment may be high Consequently, the industry will 
decline Those workers who can get out will do so The workers who 
die off will not be replaced, for the new, young workers will not be 
attracted into the declining industry Capitalists who can get their 
capital out of the mdustry will do so, and new capital will not flow in 
Consequently, the output of the industry will be smaller If the under- 
lying condiuons of demand and supply do not change, the pnee of the 
product of the industry will rise If, then, the industry decreases in 
sue sufficiently, its prosperity will rise until it is “normal” once more 
Then the decline will cease The industry will be in equilibrium 

Prosperous Industries Grow Now imagine an industry which is 
unusually prosperous Profits are high, wages are high, it is easy to get 
employment What will be the result? Workers will be attracted into 
It, and new firms will enter it Its output will increase, and therefore 
the price of that output will fall The industry will become rather less 
prospCTous It ivill continue to expand until it becomes just "nor- 
mally” prosperous, when it will cease to attract resources into it and 
will stop growmg It will then be in equilibrium. 

The Ad|ustments of the Whole System 

We must therefore picture the industnes of our economic system 
some declining under the shadow of adversity, some expanding under 
the sun of prosperity, some perhaps remaining stationary But the ex- 
panding ones will not expand forever, for the very piosperity which 
induced their expansion will decline as the industry grows Likewise 
those which contract will not contract forever, for by their very con- 
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traction they tend to rectify the situation which made them un 
prosperous. 

Results of a Change in Tastes 

We can illustrate this process best, perhaps, by considenng the ef- 
fects of a change in the things which ultimately determine how le 
sources are divided Consider a system which is in equihbnum-— that 
is to say, all industries are just normally prosperous, no industry is 
more prosperous than another, and therefore there is no tendency for 
resources to move from one industry to another Now suppose that 
there is a change in the tastes of consumers— for instance, that a change 
in fashion causes a marked shift m consumers’ demand from silk goods 
to cotton goods The results of this shift will depend on the penod of 
tune taken into account We may consider three broad stages Fint, 
there is the immediate, or “mpact" effect Second, there ate the 
changes which will take place dunng the period of adjustment, or the 
adjustment effects Third, there is the effect on the final position ol 
equilibrium, this is the final effect 

In considering these effects we shall assume that the other factois 
affprnng economic life remain unchanged In fact this will never be 
the case. Nevertheless, this assumpuon is necessary m order to separate 
the effects of the particular change in tastes which we are considering 
from the effects of all other independent changes 

The Impact Effect In considenng the impact effert we shall aaunw 
that over a very short period of time the supply of both «>k 

IS perfectly inelastic Let us also assume that th«e is J 

supplies for future sale, so that all that is produced ® 
must be sold in that week These assumptions are 
but they can be relaxed at a later stage We are amsidermg ^ 
of a known shift m demand from silk to 
certain "week,” and which persists thereafter mdefinitely This 

tion IS represented m Fig 37 . 

In Fig 87A, dd' IS the demand ,„11 be 

the change That is, it shows Ice The total quanwyof 

bought in that week at each hypo P ^ represented 

cotton coming on the market to be erfectly inelasucsup 

by os It will have to be sold at a price sf The P W 
ply curve tor that week is ss' ^ow suppo^ m ^ 
draiand for cotton has risen “ ich that quantity 

market is assumed to be unchanged The pruie at 
can be sold, however, has now risen to sg 
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Similarly, in Fig 37B the original demand for silh is DD', the 
weekly quantity of silk coming into the market is OS, the inelastic 
supply curve for silk is SS', and the new, decreased demand for silk 
IS ££' The result of the fall in demand is a fall in the price from 
SP to SQ 

The impact effect of a shift in demand from silk to cotton is there- 
fore a fall in the price of silk and a rise in the price of cotton These 
new prices will persist as long as the demands remain at their new 
levels, and as long as the quantities coming onto the market in each 
week do not change 



Intermediate Ejects However, the quantities coming onto the 
tt'^tket will change Under the stimulus of a high price of cotton new 
producers will enter the cotton industry, new workers will find em- 
ployment in producing cotton, new land will be put down to cotton, 
and new cotton factories will be built The output of cotton will in- 
crease In each 'week” after the initial change in demand an increase 
may be expected in the quantity of cotton placed on the market This 
inaease may be very slow at first, for it takes time before the effect 
of a higher price will show itself Producers cannot enter an industry 
in the twinkling of an eye, plans have to be made, new fields must be 
plowed, netv men must be trained, new warehouses and factories must 
be built, new machines must be constructed All this takes time Never- 
theless, there will be a penistent tendency for the quantity of cotton 
placed on the market in each week to increase But this increase will 
not go on forever, because if the demand remains unchanged at ce', 
the price in successive weeks must fall This is illustrated in Fig 38 a' 
Again, dd' is the old demand for cotton, and ec' is the new, increased 
demand The quantity placed on the market in the week of the change 
IS oso The price at which tins quantity sells, after the use in demand, 
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IS Sgq„ Under the stimulus of this high price, however, in the nevt 
week a slightly larger quantity. os„ will be placed on the market Tins 
will sell at a rather lower pnce, In the second week a still larger 
quantity will be placed on ihe market, osj This will fetch a still lower 
price, So, as the weeks go by. the quantity placed on the market 
will mcrease under the stimulus of the high pnce, but the very in- 
crease in the quantity supplied will bring about a steady decline in the 
pnce 

Final Effects This movement, however, will not go on forever As 
the price falls, the force which makes for an increase in the weekly 
quantity supplied wll also decline Eventually there will come a 
week, / weeks from the mitial change, when the force of expansion 



Fig 38 Intermediate and Final Effects of Shifts in Demand 


has worked itself out completely The cotton industry will then be just 
normally profitable again, and the weekly quantity supplied, os^, will 
show no tendency to increase in successive weeks thereafter The pnce 
will be S/qi This is the normal pnce under the new conditions It is 
the price at which, when all necessary adjustments have been made, 
the industry will neither expand nor contract The point q,, therefore, 
must he on the "normal" supply curve for cotton, IV, for any ^mt 
on the normal supply curve shows what rate of production will be 
permanently mamtained, without tendency to nse or fall, at the pnce 
which It indicates Similarly, as the pomt represenu the pomt ot 
long-run equilibrium before the change m demand, this pomt also 
must he on the normal supply curve The output w, the prire 
3 ,q, represent, therefore, the final effects of the original change m 
mand, the pomt q, being the point of intersecuon of the new demand 

curve with the normal supply curve IV 
Effects m a Declining Industry In an exarfy snmlar ““T" ’i;, 
can analyze the effects of the change in demand on the silk ind try 
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Fig 38B In the week of the change there is a quantity OS^ placed on 
tlie market and selling at a low price, This low price will cause a 
decline in the industry The output of successive weeks will fall from 
OSq to OSj, OSj, etc This decline, however, will not go on forever, for 
as the output declines tlie price will rise from 5gQg to S 2 Q 2 , etc 
As the price rises the industry will become relatively less unprosperous, 
and the force making for its decline will weaken Finally, the output 
teaches OS,, sold at a price S,Q/j at which the industry is once more 
normally profitable, and the decline will cease The normal supply 
curve, LL' as before, must pass through points Pg and Q, 

Final Results of the Initial Change The final results of a shift in 
demand from silk to cotton, then, are (1) a rise in the price of cotton, 
which will he greater the more inelastic is the normal supply curve for 
cotton, (E) a fall in the price of silk, which will be greater the more 
inelastic is the normal supply curve for silk, (3) a rise in the output of 
the cotton industry, due to an mcrease in the quantity of resources de- 
voted to cotton production, (4) a declme in the output of the silk in- 
dustry, due to a decrease in the quantity of resources devoted to silk 
production 

Effect of a Change in Techniques 

We have seen hoiv a shift in demand affects the distribution of re- 
sources, actmg through the meclianism of prices and their effect on 
advantage Let us now see how a cliange m techniques will affect prices, 
advantage, and the distribution of resources Suppose that the tastes 
of consumers m respect to cotton remain constant, but that an im- 
proved method of growmg or manufecturing cotton and cotton goods 
IS discovered, so that a given quantity of cotton or cotton goods can be 
produced with the expenditure of a smaller quantity of resources than 
before ^1 e , with less labor, less land, and so on This situation may be 
represented m Fig 39 

As before, we measure the price of cotton along OY and the quanuty 
which will be demanded or supplied in a week along OX DD' is thft i 
the normal demand curve for cotton, representing the relation be- 
tween the price and the quanuty which will be bought in each week 
This IS assumed to be constant LU « the normal supply curve before 
the change, representing the relauon between the price and the quan- 
uty which will continue to be supplied in each week at each price 

Impact, Intermediate, and Final Effects Now suppose there is an 
improvement m techniques The first result will be that cotton pro- 
duction will become abnormally advantageous, for the producers are 
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^ getting the same price Eor their cotton as previonsly, but they can 
produce It with greater ease and therefore with less expLe than Z 
Feviously could Consequently, the industry will groiy Neiv 
ducers will be attracted into it As the weeks go by thfoutput T«I1 n 
crease from OS, through 05., 0&, etc, to OS, As the output 1 
creases, hotvever. the pnce at which it can be sold will fall from S P 
through SjPj, SjP ,, etc , to S/', As the price falls the stimulus to'ex 
pansion wiU decline until eventuaUy the final output OS, is readied, 



Sq Sf 

Qnutity >D eacli whIc 


Etc S9 Effect of Change m Techniques 


where in spite of the improvement m techmques the industry is once 
more normally profitable and the output ceases to expand OS,, then, 
IS the new normal output, S,P, is the new normal price It follows 
that there must be a new normal supply curve, L,£.', which cuts the 
demand curve at the pomt P, That is to say, the improvement in 
techniques has brought about a rise m normal supply The quantity 
which producers will supply, or the rate of production which will 
finally be reached after all adjustments have been made, will be greater 
for each price than it was before This is precisely what we should 
expect 

Effect on Demand for Other Commodities It is mteresting to con- 
sider what will be the effect of this improvement in the techmques of 
cotton production on the demand situation of other commodities We 
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have seen that the imptovement causes a fall in the pnce of cotton 
and a rise in the total consumption If the elasticity of demand for 
cotton IS unity, this fell in the price of cotton will not affect the total 
amount which consumers will spend upon cotton, for the fall in the 
price will be matched by a proportionate rise in the amount pur- 
chased If, however, the demand for cotton is relatively elastic, the fall 
m pnce will result m a greater proportionate increase m the quantity 
bought, and therefore the amount spent by consumers on cotton will 
increase This means that the consumers of cotton will have rather less 
to spend upon other things Consequently, their demand for "other 
things" will decline That is, if the prices of “other things" did not 
change, consumers would be wilhng to buy rather less of them in the 
mass 

Any dechne in demand is most likely to fell on those things which 
are close substitutes for cotton ‘ Consumers will be buying an increased 
quantity of cotton and spending more money on cotton We should 
therefore expect them to spend rather less money and buy rather 
smaller quantities of the "substitute commodities" — silk, wool, etc 
— and possibly to reduce slightly their expenditures and purchases in 
the case of less related commodities Thus an improvement in the tech- 
niques of cotton production might easily reduce the demand for silk 
and hence might reduce both the pnce and the output of silk Nor is 
this the end of the adjustments Consumers’ expenditures on "other 
things" will dechne, but if the demand for cotton is elastic, the pro- 
ducers of cotton as a class will have a larger gross income This may 
result m an increased expenditure on the part of the cotton producers 
on “other things,” which may in part offset the decline m consumers' 
expenditures for them It will be unlikely, however, to offset the de- 
cline completely in the case of each commodity concerned For in- 
stance, if consumers of cotton as a whole are richer than the producers, 
we should not expect the increased demand of the producers to coun- 
terbalance the decreased demand of the consumers in the case of silk, 
but It might very well do so, and more, in the case of wool 

Other Effects It is evident that here we are running into a series of 
ramifications of our analysis which %ve cannot pursue very far with- 
out a much greater body of factual information than we possess 
Nevertheless, it is unportant to realize tliat these ramificauons exist, 

‘Even if there u unit elasbaty of demand for cotton, a fall in the pnce ot cotton u 
likely to bnng about a redutnbutton of the demand for other things, even though the 
total amount spent on them remains the same For this reason there may be a dechne in 
demand in thu case for cotton substitutes and a nse in demand for things which are 
complementary or even independent in demand 
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that supplies react on demands and demands on supplies through an 
immense chain of related commodmes, until the final consequences 
of a single cliange in the circumstances of producaon or consumption 
of even one commodity permeate the whole economic system, echoing 
and re-echomg ever more famtly from one effect to another until they 
finally die away 


Cost, Supply, and Price 

We shall not yet venture far into the field of problems involving 
the concept of "cost " But the student should now have some appreci- 
ation of the relation of cost to price, even though we cannot examine 
the various cost concepts in any great detail at this stage 

Let us suppose a very simple case m which there are a number of 
firms producing an identically similar product, and in which each 
firm produces a definite amount at a definite cost of production per 
unit The cost of production per unit is called the "average cost,” 
and It IS defined to mclude all those payments which are necessary 
in order to keep the firm in operauon It mcludes “normal profits”— 
1 e , the sum which it is necessary to pay to the owner of the capital 
invested m the firm m order to persuade him to keep his capital in 
the busmess The average cost as thus defined differs from the cost 
concept of the accountant, which does not include profit, but it hM 
the great advantage that it is equal to the "supply price” of the firm’s 
output, in the sense that if the pnce of the product falls below the 
average cost, the firm will go out of business Only the output of which 
the averse cost is equal to or less than the actual pnce of the product 
mil be produced, for it wiU not pay to produce if the average cost is 
greater than the pnce 


The Average Cost Distribution 

We can now draw up a table shomng the distnbution of firms m- 
cording to their average costs Let us suppose that an inv^ti^non of a 
milk mdustry has revealed the results shoivn ^able 13 th« 
table the supply curve for milk can immediately be derived If d 

once is below 20 cents, presumably no milk will be supphe , 

costsi enough to make the production profitabk 

ra7rS^f20cents.threefirmsmllfinditproto^^^^^^ 

P»d«. I80.MO pli™. A. . « 

continue m production, of course, at 21 cents But at 

20 cents, it will all the more pay them J these add 

21 cents 5 more producers find it profitable to produce. 
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Table 13 A Cost Distnbution 


Average Cost 
(Cents per Gal } 

Number of Firms 

Total Oumut 
(Thousand Gals } 

20 

3 

180 

21 

5 

300 

22 

10 

600 

23 

11 

630 

24 

20 

1100 

25 

18 

900 

25 

9 

400 

27 

4 

150 

28 

1 

30 


300.000 gallons to the total output, which » therefore equal to 180,- 
000 + 300,000 gallons, or 480,000 gallons At 22 cents ten more pro- 
ducers come into the field, adding another 600,000 gallons, making 

1.080.000 m all So we construct the whole supply srhwliilc, as in 
Table 14A, by adding the successive increments of output produced 
at successively higher costs 


Table 14 Cost and Supply 


A 


Price 

(Cents per Gal ) 

Output 
(000 Gals 

20 

180 

21 

480 

22 

1080 

23 

1710 

24 

2810 

25 

3710 

26 

4110 

27 

4260 

28 

4290 


B 


Price 

(Cents per Gal ) 

Output 
(000 Gab) 

20 

0 

21 

180 

22 

480 

23 

1080 

24 

1710 

25 

2810 

26 

3710 

27 

4110 

28 

4260 

29 

4290 


The relation bettveen cost and supply is now clear Suppose, for in- 
stance, tfet there was a general rise in the cost of production of milk, 
so that the costs of each producer rose by 1 cent per gallon It would 
now take a price of 21 cents to persuade the three lowest-cost pro- 

I ““ 22 cents would be necesmry 

to attract the next 300,000 gallons, 23 cents for the next 600,000, and 
so on « in Table I4B It is evident that the nse in costs hai iS m a 
fall m the quanuty that would be supphed at each pnce_i e, to a 
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fall m supply It follows tliat a rise m costs-nnless demanri .. 

Uad „ . ™ ^ Si'Z: K 

It IS impmtant to realize that the connection betiveen "cost” and 
pnce IS ahvays of this indirect nature Tliere is no law which saw 
that became a commodity has cost S40 per ton its price must be $40 
per ton If a man builds a house at the South Pole at a cost of a million 
dollars, the mere feet that it cost a million dollars would not enable 
him to receive that much for it But there is, nevertheless, a close re- 
la&onship between costs of production and pnce The pnce of a com- 
modity depends on its demand and supply curves, and the position of 
Its supply curve depends on its costs rf production 


Effect of Output on Supply. Industries of “Deereasinp Cost" 

We should notice hriefly at this point a problem the full soluUon 
of which we must again leave until later The tools of analysis now 
in our hands, hoivever, will at least enable us to state the problem, 
and Its importance in the interpretation of many economic phe- 
nomena IS too great to allow us to neglect it even at this stage 

We have assumed that tlie normal supply curve described the quan- 
tity of a commodity which produceis were willing to produce at each 
hypothetical pnce We saw m the previous section that these quantities 
will depend on the costs of pioduction of the commodity, the higher 
the costs of production of a commodity, the smaller will be the quan- 
tity produced at any one hypothetical price Suppose, now, that the 
output of an industry itself affected the costs of production of that m- 
dustry's ptoduct For instance, a large mdustry is presumably more 
efficient than a small one and consequently, merely because an m- 
dustiy IS large, its costs of production decline This is the phenomenon 
called by Marshall "external economies " It is an application of the 
general principle that the degree of specialization is determined by 
the extent of the market In a large industry tlie specialization of 
processes and the specialization of firms themselves may be developed 
to a greater extent than in a small industry Special machmes, special 
tools, special processes may be possible in a large mdustry which a 
small industry is not big enough to support An expansion of such an 
industry will thus Joiner its whole sdiedule of costs and will itself 
increase the quantity of product which tlie industry is willmg to sell 
at each hypothetical price In this case it is possible that a rise in de- 
mand, althougli It will at first cause an increase in the price of the 
product, will also cause an increase m output, a lowenng of costs, and 
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therefore a "rise in supply" and possibly a fall in price Where a rise 

in demand can in this way cause a fall in price, the industry is said to 

he one of "decreasing cost ” 

QUESTIONS AND EXERCISES 

1 Does the principle of equal advantage mean that money wages, money 
profit, and money rents will he equal for all workers, all employers, and 
all landowners in all mdustnes in a state of equilibrium? 

2 , Prove (a) If the normal supply curve of an industry is perfectly elastic, 
the final result of an maease m demand for the product of that industry 
will be not to raise the pnce of the product but to increase the output 
of the industry 

b If the normal demand curve for an mdustry is perfectly elastic, the 
final result of an improvement in the technique of production will be 
not to lower the price of the product but to increase the output of the 
industry 

3 In the analysis of this chapter we have assumed that after a disturbance, 
prices and outputs move slowly toward the position of new equihbnum 
and then stop Under what curcumstances might prices and outputs 
shoot beyond the equilibrium point and then osallate backward and 
forward about it? Would this be a hkely case? 

4 Analyze as far as you can, making clear your assumptions as you go 
along, the economic effects of the prohibition of the manufacture and 
sale of alcoholic beverages 

5 Suppose that a much better and cheaper way of produang gasoline is 
discovered What will be the probable effects of this discovery on (a) The 
gasohne mdustry (b) The coal mdustry (c) The railroad industry 
(d) The tourist industry? 

6 "A tax IB an mcrease in the cost of production of a product ” On this 
assumption, analyze the effea of a tax on the pnce of a product Does 
your analysis differ essentially from that on pages 142-146? 



CHAPTER 70 


SOME APPLICATIONS OF THE PRINCIPLE 
OF EQUAL ADVANTAGE 


THE EXPLANATION OF DIFFERENCES IN MONETARY 
REMUNERATION 

One important application of the principle of equal advantage is 
in explaining why Ae ivages of different forms of labor are different, 
why the profits of capital in vanous industries are different, and why 
the rents per acre of different plots of land are different. 


Wage Differences 

Let us considei first the question of labor Why does a garbage col- 
lector receive, let us say, only S60 per week while a film star receives 
$10,000 per week? This difference in monetary remuneration is one 
of the most striking facts about our economic system How, the stu- 
dent may well ask, can we reconcile this obvious fact with any prin- 
ciple of equal advantage? There are two parts in the answer to this 
question The first is that the monetary remuneration i^ot the whole 
of the advantages and disadvantages of an occupation There are othff 
advantages or disadvantages, such as the pleasantness or danger of the 
work, the constancy of employment, the security of ^ 

tracnveness of the place in which the worker must live, the apee^fr 
ness of his workfellows, and so on Suppose that *«e w«e two ^u- 
pauons with the same monetary remuneration '^“•ch did not 
?qual nonmonetary advantages H this were the ^va^t 
Sive into the occupation with the greater 
and out of the occupation with the smaller " ^ 
until the money wage m the first pupation ™ “ bal- 

money wage in the second that ^ two occupauons, 

ance, for people to move from one to the other 
A and B, are equally easy of access, we may 
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Nonmonetary advantages of A + monetary advantages of A 
— Nonmonetary advantages of B + monetary advantages of B 

and therefore m those occupations m which the nonmonetary ad- 
vantages are high the monetary advantages (i e , the wage) will tend 
to be correspondingly low 

Immediate Nonmonetary Advantages 

Nonmonetary advantages and disadvantages are of two broad kinds 
The first may be called the tmmedtate advantages and disadvantages 
There are some occupations which are immediately and obviously 
more pleasant than others Other things being equal, therefore, we 
should expect these pleasant occupations to be paid less A good ex- 
ample IS found m the difference in the remuneration of professors and 
lawyers The occupation of a teacher is, by and large, a pleasant one 
He lives usually in agreeable surroundings, works among congenial 
associates, has a good deal of leisure, has long vacations, exercises a 
little brief authonty over his students, and has opportunities for mold- 
ing young and immature minds The occupation of a lawyer, although 
attractive to some, frequently involves work in a crowded and un- 
pleasant environment, a meticulous attention to detail, associauon 
with unsavory characters, difficult moral problems, uncertain income, 
and so on We should not be surprised to find, therefore, that although 
the professions of university teaching and of the law require about the 
same amount of native ability and about the same amount of expen- 
sive education, the remuneration of a university teacher is generally 
much less than that of a lawyer The explanation is clear If the mone- 
tary remuneration of these two professions were about the same, edu- 
cation would seem more attractive than the law The number of pro- 
fessors or would-be professors would grow, either by direct transfer or 
by a surge of new graduates into teadiing, and the number of latvyers 
would undergo a relative decline, again either by direct transfer or 
because of a drying up of the stream of young blood Consequently, 
the remuneration of lawyers would increase, and that of professors 
dimmish, until there was no longer a force making for the increase 
of one profession at the expense of the other 

“Whole-life* Nonmonetary Advantages 

The other class of nonmonetary advantages may be called tbe 
"whole-life” advantages In comparing the total advantage or 
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vantage of one occupation against anotlier, not only must ive consider 
the state of affairs during a single period of employment, we must con- 
sider the process of education which led up to that employment and 
the ultimate consequences which will follow from it This accounts 
very largely for the difference in remuneration between tlie skilled 
occupations and the unskilled In order to get into a skilled trade, and 
still more in order to get into a profession, a process of education, more 
or less painful and expensive, must be undertaken This must be offset 
by the advantages to be enjoyed once the skill has been obtained, and 
accounts for the fact that Ae monetary remuneration of skilled occu- 


pations IS generally higher than that of unskilled occupations Sup- 
pose, for instance, that of two equally pleasant and equally well-paid 
occupauons, one involved a long and expensive process of traming 
while the other could be entered without delay It is clear that there 
would be nothing to attract people into the skilled occupation as 
asainst the unskilled The numbers in the skilled occupauon ivould 


and in the unskilled would increase, the money wage in the 
skiUed occupation would rise and in tlie unskilled occupation would 
fall, until finally there would be sufficient difference between them to 
prevent any further transfer of numbers from the skilled to the un- 
fkilled trade The difficulty and expense of naming, therefore, can be 
likened to a wall around the occupation, there must be a sufficient 
difference between the money wage inside the wall and that outside 
to mduce enough people to go to the trouble of dimbmg it 
In a similar way we must assess the consequences of following any 
or uohpllk,, 0, . -bW -PO 
tion kading nowhere, then the wage will have to be “ 

Shose occupations which are similar in otlier respects, m order 
tTHCt people over this barrier 


Nommotery Ad»»«9« W"!" 

so mod., to, ta 

were, and if everybody were free to go ^ „,onfr 

jtnew would sat«fy him best, therewould^dl^b^^ ^ 

tary reward That is to say, ay different occupations, and 

yet nobody wants to move move. 

Lows all about the relative advantages, and is free 
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Other Sources of Wage Differences 


However, there is yet another source of actual differences m mone- 
tary rewards People may be ignorant and may move into an occupa- 
tion because they thmk they would be better off in it, when actually 
as events turn out they are worse off Also, people may be prevented 
by some means outside their control from moving into some occupa- 
tion which they would like to enter if they could These two factors 
we may label "ignorance” and “immobility ” 

Ignorance Ignorance m this connection has two aspects There is 
the Ignorance of the advantages and disadvantages of the occupation 
itself Generally speaking, people are inclmed to underestimate the 
nonmonetary advantages and disadvantages when they are takmg up 
an occupation This is not surprising, for the money rewards are usu- 
ally fairly well knoivn, while the nonmonetary rewards are elusive, 
and to take them into one's calculations requires the exercise of some 
imagination Consequently, in occupations with marked nonmonetary 
disadvantages the wage is frequently lower than it would be if people 
were fully aivare of the circumstances This is particularly the case 
with dangerous occupations, for a few paltry dollars the loivly and the 
uneducated can easily be induced to barter their lives The sand hog 
or the steeple jack may get a money wage which is greater than the 
average of his class, but he pays for it dearly There is also ignorance of 
one’s personal abilities This usually takes the form of a persistent ovei^ 
estimate of one s skill, charm, and good fortune Consequently, in oc- 
cupauons which require considerable personal ability for real success, 
and which offer glittering prizes to the successful, there is all too frfr 
quently a large penumbra of feilures— larger than there would be if 
people at the outset had a truer estimate of their abilities and rhanr,. 
of fortune 


"Native" Immobility Immobihty also has many facets Of t hw f , 
perhaps the most important is nauve abUity Skill is not merely a 
matter of education, it is also a matter of inherent capacity Some 

occupations ^notably those which are among the most highly paid 

require a degree and kind of native capacity that is extremely rare In 
these the remuneration may be very high mdeed without attiacung 
ofoer people into the occupation-^imply because the other people 
who might come into the occupation do not exist This is the case with 
film and stage stars and with many, if not all, highly paid executives 
t also accounts in part for the high remuneration of the professions, 
or bankers, and of people in positions of trust 
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In answer to the quesuon of why a garbage collector receives $60 
per week and a Gable $10,000, we may say that anyone can become a 
garbage collector, but there is only one Gable If the number of 
garbage collectors were so small that each one received $10,000 per 
week, there would be a wild rush mto the garbage-collecting business, 
which would very rapidly bnng down the remuneration of the garbage 
collectors The number of Gables is so small that he m fact may re- 
ceive $10,000 per week But there is no rush of males mto the Gable 
busmess, for the peculiar quality of charm he possesses is, fortunately 
or unfortunately, confined to him alone. 


Geographic Immobility 

Another important fact making for occupational immobility is the 
difSculty most people find in changing their place of residence Many 
ties bind people to the localities m which they live A well-established 
habit of life, a congenial circle of fnends and associates, familiar sur- 
roundings, children at school, and sometimes the ownenhip of a house 
all conspire to make it difficult to uproot a worker from one locality 
and transplant him to another Consequently, when the employments 
of a particular region fail, it is hard to shift populations from the de- 
pressed area to one where the opportunities for employment are 
greater Wider variations in the real advantages of occupauons m dif- 
ferent regions may persist, therefore, for a long Ume The difficulties 
of "depressed areas,” such as, for mstance, many coal-mining regions, 
are a case in pomt Adjustment takes place, it is true The young 
workers move atvay, leaving an even more hopeless residue behind 
tbwn But the process of adjustment is so slow that it may never catch 
up with the swiftly changing pattern of economic opportunity 


Specificily 

Yet another important element in the occupational « 

resources we may call their speaficvty Once resources toe been^ 
plied to a specific use. it may be diffi^lt, or even 
fer them to another Once we have devotrf some 
building a shipyard, there is virtually nothing we can do wiffi ^ 
build ships, we cannot spin cotton with it, or build , 

Sw tmwbemes with it Similarly, once we have 
riesources to the trammg of a naval ^ 

to use him for any other purpose than “ even 

difficult to use him for preaching sermons, or for weaving rugs, or 

for washing dishes 
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There are two ways of effecting the transfer of some specific resource 
from one occupation to another Fust, there is the possibility of direct 
transfer A factory built for one purpose may be used for another, skill 
acquired for one job may be earned over into another, or a tool used 
in one occupation may be used in another Second, there is the pos- 
sibility of indirect transfer through obsolescence and replacement A 
surplus of shipyards cannot be adapted to spinning cotton, but the 
resources which would otlienvise have been used in replacing these 
shipyards as they wore out can be devoted to building cotton mills 
and to making spinning machines If there is a surplus of naval en- 
gineers there may be nothing else to do with them but pension them 
off But the young men who are coming up can be turned toward other 
professions — ^young men who othenvise would have gone into naval 
engineering Through obsolescence, therefore, and the kindly and re- 
formative hand of death, the transfer even of the most specific re- 
sources can be achieved This process, hoivever, takes a long time It 
may take a lifetime, or even longer, and meanwhile real differences in 
advantages between different occupations may persist 


Artificial Restrictions 

Finally, there are those hindrances to the mobility of resources be- 
tween different occupations which may be traced to artificial restric- 
tion and regulation, whether of governments or of other organizations 
We have seen that the entry of new members mto any occupational 
group will generally have the effect of lowering the average remunera- 
tion of all tlie members of the group This is no doubt why all pro- 
fessions and trades, at all times, feel themselves to be "overcrowded” 
It IS because if more people come into them, those already established 
will probably be worse off What is more natural, therefore, than to 
find that those who already enjoy the benefits of a favored occupation 
seek to preserve those superior advantages for themselves by t nalfm g u 
more difficult for other people to enter the occupation? So trade un- 
ions of the "craft" type seek to prevent the entry of too many people 
into the craft by imposing arduous and often unnecessary apprentice- 
ship conditions or by demanding high membership fees Professional 
assoaations, under the respectable guise of establishing “standanls ” 
frequently impose a long and costly ritual of education and prepara- 
tion upon the neophyte Nations favored with great natural resources 
and relatively small populations, with a consequently high standard 
of life, shut off immigration m an attempt to preserve that high stand- 
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ard of life against the leveling which might result from the transfer of 
population from the poor countnes to Ae ndi 


These Principles Apply Also to Capital and Land 
Practically everything we have said m explainmg the differences in 
monetary rewards among the different occupations of labor can also 
be apphed to explaimng tlie differences in monetary renvards in the 
different occupations of capital and land The same principle of equal 
advantage applies, modified by difficulties of mobility If all the occu- 
pations of capital — 1 e . if all the different ways in which money could 
be invested— were equally safe, equally reputable, equally convenient, 
and so on, we should expect the rate of profit m each to be the same 
If this were not so, capital would move from the less profitable to the 
more profitable occupauon This movement m itself would raise 
profits m the less profitable and lower them in the more piofitable oc- 
cupation, until the profits m aD occupations had come to equality 
Then there would be no further tendency for capital to move from 
one oocupaaon to another 


Nonmonetary Advantages 

The prmaple is agam modified by two conditions The first is that 
the monetary rewards are not the only mducements which entice capi- 
tal into one occupation or drive it from another A "disreputable” oc- 
cunauon, hke the liquor trade or the white slave trade, may per- 
sistently make high profits, if these high profits are not sufficient to 
tempt new mvestors in over the barrier of disreputalnlity, and it n a 
strange paradox that the greater the disreputabihty of a business ffie 
greater are its money profits likely to be Likeivise, nsky occupauons 
S^pital may also make high profits, if the 
peopfe IS to aLd risk But if (as may very well tave been 
SLtem capitahsm) the people are largely infected with the gamWw s 
S^ramL, so iat risk becomes a pleasure 
then risky occupations may on the average make smaller money profits 

than safe occupauons 


Natural Immobility 

The second modification refas to ^ transfer their 

capital from one use to another, ^ “natural” 

cannot do so This immobility of ‘f mves^S *i« 

reasons It may be, for instance, that a special degree 
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IS required m some occupauons, which therefore can command a 
higher rate of profit than normal without attracting more capital into 
them It may be that capital can only be employed m some occupa- 
tions in very laige quantities, and that therefore any fine adjustments 
of the quantity of capital are not possible This is likely to be the case 
in what are often called "natural monopolies" like railroads A single 
railroad built betiveen two places may yield profits greater than the 
average Nevertheless, if another railroad were built to run alongside 
of the first, and in competition ivith it, it might well be that the profits 
of both railroads would be reduced to a point far below normal It is 
the fact that we cannot have railroads in small quantities which makes 
this possible If we could build half a railroad, we might find that with 
one and a half railroads between two places the profits would be nor- 
mal, whereas with one railroad they are abnormally high and with two 
railroads they ivould be abnormally low In this case the fact that half 
a railroad is actually worse than no railroad at all will prevent the 
influx of capital mto this occupation even when the profits are above 
normal 

Artificial Immobility 

The difficulties in the way of moving capital from one occupation 
to another may also be "aruficial,” i e , created by the action of gov- 
ernment or other authority If the employment of capiul in a particu- 
lar occupation requires the use of a patent, it may thereby be confined 
to one particular group of persons Governments may grant monopo- 
hes in certain occupations to fevered groups and may prevent the entry 
of other persons into these groups by law Or a private group may 
establish a monopoly through the control of some essential raw mate- 
rial, or through the threat of price wars, or tlirough special favors from 
transportauon companies, and so on The factor of geographic mo- 
bility may also enter mto the picture m the case of capital The oivneis 
of capital may prefer to have their capital at home rather than abroad 
If this IS the case, we should expect to find a highei rate of profit on 
foreign than on domestic investments 

Application to Land 

Nonmonetary Advantages The pnnaple of equal advantage even 
applies to the case of land, although here the element of immobility is 
so important that it has obscured the real similarity between the case 
of land and the case of other sources of income But even so, if all 
acres of land could be equally well applied to any occupation, we 
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should expect the remuneration of each acre to be the same, for other- 
wise acres would be transferred from the poorly paid to the well-paid 
occupations until all were reivarded equally Why, then, do not all 
acres obtain the same remuneration? The answer is much the same as 
that to the question, "Why do not all hours of labor receive the same 
remuneration?” In the first place, there may be some nonmonetary 
advantages in the use of land These would explain, for instance, why 
the owner of an estate may use some of his land for a private park and 
garden, even though it brings him no monetary return, or why a fox- 
hunung squire might prefer a tenant who paid less rent but did not 
object to hunting, as against one who paid more rent but did object to 
tinniing This element in the case of land, however, is of httle im- 
portance, especially in America 

Immobihiy The second piart of our explanation of differences in 
remuneraoon— summed up in the word “immobility”— is of profound 
importance in the case of land The prinapal feature of land which 
distinguishes it from other sources of income is its geographic im- 
mobility An acre is where it is, and it can be nowhere else Conse- 
quently, if the position of any acre results in its obtaining a large 
remuneration, that remuneration cannot be threatened by the inRux 
of acres from outside The number of acres m the entertainment busi- 
ness in New York is very small, and consequently the owner of each 
acre can obtain a very high pnee for the use of its services The same 
principle, therefore, that explains how a film star comes to rereive a 
Llary ?o much greater than the meager wage of a prbage 
explains how an acre of land on Broadivay rents for an 
mikablv m excess of the rent of an aae of northern woods Just « 
there are^ factors which prevent garbage collectors froin 

^theJe IS a factor which prevents aaes in the Adirondacks ^ 

fact IS the sheer geographic immobihy of Ian ^ 

to the crowds 

SOME DYNAMIC ASPECTS OF ALLOCATION 

up to this point we have 

whole from the point of inew ° ^ ng different underlymg 

comparing two positions of equilibrium having 
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deteminants There are, however, some important problems which 
belong to the field of dynamics proper, either because they involve 
cumulative and irreversible changes or because the conditions of 
equilibrium are disturbed so frequently and regularly that the sta- 
tionary position IS never reached We shall illustrate these problems 
by three examples the mining industry, agriculture, and the problem 
of interregional differences m wealth and income 

Mining— a Suicidal Industry 

Take first the case of mining Mining is the process of taking some 
form of raw material out of the earth, such as coal, oil, metals or metal 
ores, salt, clay, or gravel The dominating feature of the mming mdus- 
try over a long period of time is that the material once extracted from 
the earth is never replaced Consequently, as all deposits of material 
in the earth are in the last resort limited, mining is an industry which 
IS perpetually commitung suicide The history of a mining com- 
munity will always take this form discovery of the deposits, opening 
up of the deposits, boom period, settling down perhaps into a steady 
output, gradual exhaustion of the deposits leading to greater diffi- 
culties of extraction, a final dechne, and then the extincUon of the 
industry in that particular location The peculiar social problems of 
mining communities arise very largely from this feet of imperma- 
nence Because of it, mining communities are generally ugly, rough, 
flimsy, and exciting It is evident that what is most needed in the 
mining industry is mobility Like the Arabs, miners should be able 
to steal silently aivay once the mine which gave them livelihood is ex- 
hausted Unfortunately, this is not always the case, and the pli-mpTin 
of immobihty which we have discussed make the problem of the de- 
clining mining coramumty a particularly intractable one The soft- 
coal industry is an important case m point 

Agriculture 

Agnculture does not present the problem of exhau stio n of re- 
sources, except in the special case of "soil mining” where the fertility 
of the soil IS not maintained By proper treatment the fertihty of land, 
in the absence of climatic changes, can be mamtained mdefimtely 
Agricultural communities are therefore likely to be more stable, more 
settled, less "tough," than mmmg communiues Nevertheless, m a 
progressive soaety agnculture presents a special problem As a soaety 
pr^esses in svealth the proportion of its total resources which it 
needs to spend upon agriculture inevitably declines This is because 
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agnculture, for the most part, provides basic necessities like food and 
raw materials for clothing The ncher a society becomes, the less is 
the pioportion of its resources which it must spend on these basic 
necessiues and the greater is the proportion which it can afford to 
spend on luxuries — on automobiles, radios, and so on In very poor 
societies almost the whole population must be engaged in agnculture, 
or at least in food production In nch societies the food producer can 
produce enough food not only for himself and his himily but for 
several otlier people besides — people who are employed m pioduang 
manuhiccured commodities 

Consequently, in nch soaeties agnculture forms a much smaller 
proportion of the total activity than it does m poor societies As a 
soaety gets richer, the lelative magnitude of agrmulture — and indeed 
of all the industnes producing basic necessities— must decline Noiv, 
the ivay in which a competitive soaety engmeers a relative decline in 
any industry is by makmg it relauvely unprofitable, people are 
squeezed out of a declining mdustry by the fact that it is uncomforta- 
ble But in a progressive soaety, as we have just seen, agnculture must 
always be HcrlmiTig relauve to the other occupuons and must always 
be in process of absorbing a smaller proportion of the whole of eco- 
nomic activity In such a society agriculture must always be m the un- 
comfortable position of bemg "squeezed ” The "squeeze” may be 
ma.lfwt for some nme by the fact that it is only a relative decline that 
IS necessary We may even find, as m the western world of the nine- 
teenth century, that the whole realm of economic artivity is expandmg 
so rapidly that agnculture also expands — wtness the great geographic 
expansion of the United States Nevertheless, m such a situation the 
nonagricultural occupations expand still further, and the proportion 
of resources engaged in agriculture declmes 


Interregional Differences in Income and Wealth 
A striking feature of the present world economy is the great dif- 
ferences in per capita wealth and income among 
reeions Thus m the United States per capita real income is at leas 
thSty times what it is m some parts of Asia and Africa, and Aoug 
statSLi comparisons of highly different culture are very i^a Ae 
ranees are so great by any measure that they repres^t almost 
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Looking at the problem as a whole, however, it is clear that the dif- 
ferences in regional incomes are not mainly due to differences m 
population density but to differences in rates of economic growth The 
“nch" areas are those in which capital has been accumulating, tech- 
niques improving, and consequently income increasing at a faster rate 
than population, especially in the past two hundred years The “poor” 
areas are those in which income has not been increasing, over the long 
pull, as fast as population, and there are even some declming areas 
(of which China over the past two hundred years seems to have been 
an example) where total income has increased more slowly than popu- 
lation, mid so per capita income has actually declined 
The extraordinary differences which may arise m relatively short 
periods because of differences in average rates of growth are shown m 
Table 15, which shows by what proportion an initial quantity will 


Table 15 Growth Schedules 


Rate of Growth 
(Per cent per annum) 

0 

1 

2 

3 

4 

PTopartional growth m 

50 yean 

1 

1649 

2 718 

4 482 

7 389 

100 yean 

1 

2718 

7 389 

2008 

54 60 

200 yean 

1 

7 389 

54 60 

403 4 

2981 0 


grow in SO, 100, and 200 years at steady (exponential) rates of growth 
from 0 to 4 per cent per annum Thus a nation or region in which the 
rate of growth of per capita income is 2 per cent per annum will have 
a per capita income 54 60 times that of a stagnant region m only 200 
years! 

Migration and Economic Grovrth 

Because of the enormous cumulative impact of quite small dif- 
ferences m rates of economic growth, the effects of migration may be 
quite different from what they would be in a static world in which 
misallocation was the pnncipal source of differences in income Im- 
migration frequently stimulates the growth of per capita income in 
the recipient region, and emigration may even loiver the rate of 
gwwth m the donor regions Furthermore, if the population growth 
of a region is Imuted mainly by mfent mortality due to malnutrition, 
emigrauon may do little to relieve the population pressure, for the 
adults who leave the region may release enough food to enable even 
^e children to survive than is necessary to replace the emigrants. 
Ihe region thus becomes an mexhaustible spring of wnigranMi 
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Conclusion; The Stability of Capitalism Depends on Mobility of 
Resources 

This brings us to a final conclusion of great importance It is that 
a free capitalism of the type we are describing mil operate much more 
satisfactorily in a society m which wealth and espeaally population 
are mcreasmg than in a soaety m which wealth and population ate 
stationary or are decreasing This conclusion rests upon the general 
assumption that it is easier to make any industry expand than it is to 
make it contract This again rests on the proposition that the hin- 
drances to the mobility of resources between different occupauons are 
based on the difficulties of gettmg resources out of the old occupations 
rather than upon the difliculty of gettmg resources into the new oc- 
cupations If a free capitalism is to operate satisfactonly, there must 
be mobility of resources between various industries to enable 

the relative sires of the industries to adjust to changing conditions of 
Ai-muTiA or of techniques That is to say, if fashion deaees that we 
shall wear cotton instead of silk, there should be a rapid and easy ad- 
justment of the system in the direction of a relative expansion m the 
cotton industry and a relative declme of the silk industry If we dis- 
cover m the automobile a more convenient method of transport than 
the railroad, the railroad industry should undergo a sivift and painless 
jwhrw- and the automobile industry a swift and painless rise Other- 
wise— if resources cannot be shifted from one mdustry to another— 
there is likely to be unemployment both of men and of equipment 
If a large soft-coal industry, built up to meet a large demand for soft 
coal, becomes “too big” because of the mtmduttion of more c<m- 
venient fuels, it should be possible to effect a swift ^ 

coal miners into other fields Otherwise the decline m the fm 

soft coal wiU result not m an increase in the 
else but in sheer unemployment If there is nothing to be done vi 
certain resources but produce soft coal, and 
wanted then the soft-coal miners and mines must be left unempl y 
Not all’ our unemployment problem is of this to 

will be seen, but at least a substantial part of unemp ym 
this factor of immobihty 

Adjustments Easy in an Expanding Society. Difficult in a 
Contracting Society 

When a free capitalistic ^ any industry 

latron, the necessity for making absolute contracuons any 
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1 $ much less than when such a soaety is stationary Are we threatened 
with agncultural overproduction? Then hold the agricultural horses 
for a few yean and soon the new mouths will come along and solve 
the problem for us Is there a shift m demand from coal to oil? Well, 
keep the youngsters out of the coal industry — send them to the oil 
fields — and we may hope that even if the demand for coal declines 
relatively, it will not decline much in an absolute sense Running a 
progressing, free economy is rather like running with a team of mid 
horses, the main problem is to keep the various industries in line rela- 
tive to each other With all industries increasing, then, if one gets too 
far ahead its relative position can be adjusted by preventing it from 
forging ahead quite as rapidly as the othen, this is not too difficult 
If, however, it is necessary to keep in line a stationary row of mid 
horses by backing the ones that are too far fonvard and pulling out 
the ones that are too far behind, the task is likely to be more difficult 
An mdustry, like a horse, is usually much better constructed for going 
fonvard, however slowly, than for going backward 

The difficulties which the western world fficed in the great depres- 
sion of the 1930's were not unconnected mth a decline in the rate of 
groivth of population At that time it looked as if we were approaching 
a more stationary society, both m population and in the rate of growth 
of income and capital In 1955 the picture looks very different Birth 
rates have risen, population growth has been much greater than was 
expected, and the great depression is seen as an interruption in the 
growth of the western economy, not as a turning point The problems 
of adjustment— for instance, from peace to war and back to an uneasy 
peace again — have been much easier m consequence tlian tliey would 
have been m a more stationary economy Growth, however, rann^ t 
proceed for ever, and though tlie problems of the stationary economy 
can be postponed, they cannot be postponed indefinitely Sooner or 
later we will have to reckon with them 

Qualitative Decline of a Declining industry 

One further aspect of the problem of the dechning industry should 
perhaps be mentioned^-the problem of the quoltly of the resources 
which are hkely to be left in it When an industry is declining, it is 
the energetic workers and the enterprising employers who leave it and 
strike out for fresh industnes This leaves behind the ratlier less 
energetic and enterprising to breed the next generation Conse- 
quently, a declining industry is likely to suffer in a qualitative as well 
as quanatative sense It will lack leadership, it will run on old rou- 
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tines, and the quality of its personnel will be infenor at least jt> 
respects, to that of newer industnes which can afford the pick of the 
bmM and talent A dedimng industry frequently does not adapt it- 
self to new situations as well as it might, simply because th£ , 
p«ter scope elsewhere for the brains that might make this adaptation 
The same may be true of a region or tiauon which is a souice of emi 
pnnts It IS frequently the most vigorous and energetic who emigrate 
leaving behind the somewhat less vigorous (or troublesomel) to reoro’ 
duce the culture in succeeding generations 


QUESTIONS AND EXERCISES 

1 Some years ago the Home Owners Loan Corporation issued a 
advising workers to buy their own homes, as being the best and safest 
investment which they could make, and on the same day the Depart- 
ment of Labor issued a statement warning workers against buying their 
own homes, as that would lead to too much immobihty Comment on 
this paradox, mdtatmg which type of worker should follow the lint 
advice and which the second 

2 Make a classified list, as exhaustive as you can, of all the facton whidi 
explain why wages are unequal in different occupations How many of 
these factors ran you apply to explaining why (a) the profits ol capital 
and (b) the rent of land are different in different occupations} Are there 
any factors which are peculiar to capital or land? 

3 "It IS nonsense to suppose that higher wages are paid lor unpleasant 
work, when a professor gets more than a street sweeper " Criticize this 
statement 

4 What would you expect to be the effect of the provision of free public 
education up to the college level on the difference between the remu- 
neration of the "white-collar ' worker and the ordmary laborer? 

5 The monetary advantages of a college education probably do not cover 
Its expense Does this mean that a college education is worthless? 

6 The birth rate m the country is usually considerably higher than that 
in the towns How would this fact react upon the wages of the agncul- 
tural laborer? 

7 Discuss the effects of occupational prestige on the differences m mone- 
tary remuneration of various classes of labor, bearing in mind that the 
prestige of an occupation fi:equently depends on the monetary reward 
Itself, 1 e , the higher the monetary reward, the greater the prestige 



CHAPTER 11 


THE ELEMENTARY THEORY 
OF DISTRIBUTION 


Out tint survey of the economic landscape would be incomplete if 
we did not include some sight of the territory known as "distribu- 
tion ” Traditionally, economics has been divided into four provinces 
— production, consumption, distribution, and exchange The bound- 
aries of these ancient provinces are now but little recognized, for ex- 
change seems to have conquered them all Nevertheless, tliere remains 
a not insignificant field to which the name “distribution" may still be 
given We shall not be able to explore it thoroughly without the as- 
sistance of the concepts of marginal analysis to be developed in Part 
III But with the use of supply and demand alone we shall at least be 
able to make a rough map of the country 

Various Meanings of "Distribution" 

The word "distribution," like many others, may mean a number 
of things In tlie phrase "the distribution of commodities" it refers to 
the process of transporting commodities from their places of origin to 
their final consumers, or what is known as “marketing " "The distri- 
bution of resources" means the division of resources among various 
mdustries in accordance with the prmciples of the last two chapten 
When we refer to the "theory of distnbuuon," however, as a branch 
of economic analysis, we refer not to the above problems but to the 
problem of the distribution of wealth and income It is tliat part of 
the subject which seeks to answer quesuons like "Why does Mr X 
get $10,000 a year while Mr Y gets $500 a year?” "Why are some peo- 
ple nch and some people poor?" “What determines the way in which 
wealth and income are apporuoned among the people?” These ques- 
tions form the subject matter of the theory of personal distribution 
In seeking to answer them, however, we run into further questions 
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“Why IS the wage of tlus man §80 per week?” “Why is the rent of this 
house §500 per year?” “Why is the rent of this plot of land $5 00 per 
acre-year?” Tliese questions all concern the puces of the tilings that 
people sell in order to obtain tlieir incomes The theory which sets 
out to answer them goes by the name of the theory of “tunctional" 
distnbuuon, for m it we ask not what determines the total rewards 
of individual persons but what determines the reivards (prices) of 
the functions which are performed by these persons, or by the property 
they oivn 


Funcfioncil and Personal Distribution Compared 
Starting with the problem of personal distribution, we may ask 
what determines the total mcome of any individual? Suppose that 
John Jones receives an mcome of §7500 m a certain year Wliat are 
the sources of this income? Suppose he has a job which bnngs in §5000 
a year, otvns two houses which bring in a net §1200 a year, and mvns 
land whicli bnngs him $1300 a year It is evident that his mcome can 
be divided into mo parts What he derives from the labor of his body 
or mind is one, and what he denves from his property is another 
Evidently, ownit^ property, provided the services of the prof^rty are 
valuable, entitles one to mcome Indeed, if we widen our definitions 
sufficiently, we can see that all income is essentially derived fr^ the 
ownership of property Income from the sale of the services of mind 
and body is not generaUy regarded as income from property ^t a to 
tie reflection will show that it is, because our own bodia are poperty 
from which we obtain income In a slave society this feet is very en- 
dZ t there the owner of the slave receives the " 

slave earns A slave does not obtain income any more thm a ^w 

do not usually think of their bodies as "property But ihe to m 
less income from property 

, ncomeDeforminedbyAmounlof Property andthePr^f^S^^^^^ 

The income of any individual, ther o«,^ e ^ 

things the ^®“““,i°^g^°P®7inromnf an individual wo lists are 
of that property To find the income oi 
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necessary— one, a list of the property he owns, including his own body, 
the other, a corresponding list of the services derived m a given period 
of tune from eadi item of property The quantity of each service 
multiphed by its price is the income obtained fiom it In the case of 
John Jones, the list might read as follows 


Property 

Service in 

One Year 

Price of 
Service 

Income Derived 
from Sale of 
Service 

One body 

50 weeks 

SlOO per week 

S5000 

Two houses 

12 months 

t 50 per month 
per house 

tl200 

260 acres of land 

260 acre-years 

1 5 per acre year 51300 

Total 57500 


It IS evident that two things will cause John Jones to have more 
income One is an increase in the amount of his property and the 
other IS an increase in the price of the services of the property he al- 
ready owns The link between the problems of personal and of func- 
tional distribution lies, therefore, m the distribution of property 

Inequality of Personal Incomes 

We can now see what factors make for greater or less equality in 
personal incomes The more equal the distribution of all forms of 
property, the more equal will be the distribution of income, if there 
IS a uniform price for the services of each form of property Also, the 
greater the price of the services of tliose forms of property which are 
widely distributed, the more equal will be the distribution of income 
A soaety in which property is concentrated in the hands of a few 
will be a soaety ivith very unequal incomes The extreme case would 
be a slave system in which all the property of the society, mcluding 
the bodies of the workers, belonged to a small ruling class On the 
other hand, where property is widely distnbuted incomes will be 
more equal A peasant economy in which each man owns his oivn 
farm and implements is one with a relatively equal distribution of 
income An economy of great landed estates worked by landless la- 
borers is one m which incomes are relatively unequal 

That form of property in a free society which is most widely dis- 
tnbuted IS the property each man has in his own body An increase 
m the price of foe services of human bodies, therefore — i e , m wages 
— at foe expense of the price of the services of other forms of property 
— ^le rents — will usually lead to a more equal distribution of m- 
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come Even if there were no change m the distribuuon of propertv a 
general rise in wages would make the poor richer, and a genwal M 
m rents would make the rich poorer 

What Determines the DisWbution of Property? 

The distnbution of property js the result of histoncal processes and 
acadents, and the study of the laws which govern these processes be- 
longs rather to the social historian than to the economist The institu- 
tions of society m regard to inheritance, taxation, and the rights of 
property are particularly important in determining the historical 
trend toward concentration or dissemmation of property If primo- 
geniture is the rule, we may expect the process of mhentance to lead 
to the concentration of property in the hands of a small ruling class 
In that case the property of the father passes down undivided to the 
eldest son, and the younger sons get httle The English “squirearchy" 
IS a good example If, however, an mheritance is divided equally 
among all the children of a family, property will become more and 
more widely distributed and we may expect to see a system of peasant 
proprietorship, as m France If the wealthy classes have few children, 
as each generation of inheritors arises property will become more 
concentrated, but if the rich have many children and squander their 
wealth, property will be disseminated Revolutions, wars, taxes, and 
inflations disseminate the property of the old ruling classes, but may 
re-estabhsh concentrations m the hands of the nouveoux riches 

It IS difficult to make any general rules. If Aunt Jemima leaves her 
millions to her nephew Archibald, who mames the wealthy Rosalind 
and has only one son, we see wealth concentrating dangerously in the 
of Junior. If, however. Aunt Jemima leaves hex millions to a 
Home tor Waifs, or distributes them widely among a vast host of 
distant and needy relatives, her demise leads to a less concentrated 
distribution of wealth Before the vaganes of Aunt Jemima the 
economist is helpless, he can observe, but he cannot prognmticate 


Concentration or Dissemination? 

The available statistical evidence is inconclusive There is certainly 
no evidence of any necessary movement toward either the concentra- 
tion or the dissemination of wealth Favonng the increasing concm 
ttation of wealth are two facts one is that the wealthy have fewer 
children than the poor, and the other is that the wealthy tod it m^ 
easy to save out of their mcomes than the poor It is no hards p 
a nch man to save half or three-quarters of his income, but it is pn 
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tion for a poor man to save a tenth of it Nevertheless, there arc also 
powerful forces making for the dissemination of wealth The children 
of the wealthy may be few, but they are also frequently corrupted by 
too great fortune The excesses and follies of a grandson may often 
dissipate the painfully accumulated fortune of a grandsire All that is 
saved u not retained, and the greater the fortune, the greater the nsk 
of loss A man with thousands may conserve them carefully, but a man 
with millions may squander them m wild ventures, feehng that with 
so much he can afford to lose The bberality of benefactors and the 
requisitiomngs of the tax gatherer alike serve to break up large for- 
tunes In our day the inheritance tax is perhaps the most potent force 
opposmg the concentration of wealth, and nothing breaks doivn a 
large fortune more quickly than a rapid succession of deaths among 
Its inheritors 

Functional Distnbution as a Part of Price Theory 

The economist, then, cannot make many conclusive generabzations 
about the distnbution of property It is otherwise when we come to 
consider the problem of functional distribution Here the economist 
IS immediately at home, for the problem of functional distnbution 
15 merely part of the general theory of pnces The wages of labor, the 
rents of land or of capital equipment, are prices, the prices of the 
services of property These pnces are established in acts of exchange, 
different perhaps in appearance but similar in reality to the exchange 
of Mis Jones's cents for the storekeeper's butter When a worker is 
employed, he gives up a certam commodity — a "week's labor” — and 
receives in return a sum of money When a house is rented, the owner 
gives up a certam commodity— the use of the house for a month— 
and receives in return a sum of money The pnnciples which govern 
exchange and the determmation of pnces apply also to these ex- 
changes and these prices We can use the weapons of supply and de- 
mand in solving problems relating to wages or to rents just as we can 
m solving problems relating to the pnce of butter 

Factors of Production 

The prices which form the subject matter of the theory of func- 
tional distnbution are the pnces of the services of property, not of 
the property itself from which the services are denved These services 
are usually called the “factors of production,” although this term is 
someumes carelessly used to mean the property from which the service 
IS denved Thus, labor is a factor of production derived from the 
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human body Land service is a factor of production derived from land 
The services of houses, of machines, and of other material equipment 
are factors of production derived from the forms of property which 
yield them There is, indeed, a relanon bettveen the pnces of the 
services of any particular piece of property and of that property itself 
The pnce of a house or a piece of land depends on the rent which it 
IS expected to yield We shall investigate this relationship in a later 
chapter Meanwhile, it is important to notice that it is the price of the 
services of property, that is, of the factors of production, which con- 
cerns us here To make the discussion more vivid we shall take labor 
as a typical factor of production and conduct the rest of this chapter’s 
argument m terms of the problem of the determination of ivages The 
principles enunciated m this case, however, apply also to the pnces 
of other services, like those of material property, subject, of course, 
to the peculiar circumstances of each case They do not necessanly 
apply to the problem of the determination of the rate of mterest That 
18 a speaal problem which we must leave unul we have seen something 
of the theory of money 


The Determination of Wages in a Competitive Market 
The "equilibrium price” of the services of any fonn of property 
bought and sold in a competiuve market is determmed by the familiar 
principle of "clearing the market ” The equihbnum pnce is that at 
which the quantity of the service which its owners are willing to otter 
IS equal to the quanuty of the service which its employers are willing 
to tL Take, for example, the case of a particular fom of 
as weaving For a given place and a given penod 
schedule can be constructed shoivmg the hom 

of wcavmg (i e . the hourly ws^e of weavers), and the num 
of weaving that will be purchased at each hypothetical price by the 
:L;S;rt%nnifarIy. a supply schedule can be 
the relation between the hourly wage of ” 

hourt of weavingwhich they wdl offer at eat* 

seen before, unless the wage is at the ^mt i^ere q ^ 

equilibrium level, there will be some workm^oamm ^ 

at that ivage i,rke« already m employ 
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employment, and some workers will be attracted atvay into other oc- 
ciipauons, until finally a wage is reached at which all who wish to be 
employed at weavmg will be employed 

Similarly, if the wage is “too low,” employers will want more labor 
tlian the workers are willing to offer, and there will be a "shortage 
of labor ” Consequently, if there is a competmve market, those em- 
ployers who cannot get the labor they require will raise tvages m 
order to attract workers This iwll force the other employers to raise 
their wages, and so tvages generally will rise until more workers are 
attracted into weavmg, fewer weavers are demanded, and the equi- 
librium wage IS again reached 

Effect of Monopolies 

If there are monopolies either on the side of labor or on the side 
of employers, it does not necessarily folloiv that the wage will tend 
to be where the quantity of labor which employers will take is equal 
to the quantity which workers will offer Suppose, for instance, that 
there is a strong trade union of tveavers, strong enough to prevent 
the employment of any nonunion men Then the union may force the 
wage up to the point where there is a large number of workers who 
would like to obtain employment m weaving at the prevailing wage 
who cannot find employment at that wage, and yet who cannot gain 
employment by offering to work for less because the union will not 
allow individual baigaming Similarly, there may be an employers' 
association, or an understanding among employers, which will keep 
the ivage down to a point ivhere some employers feel a shortage of 
labor In their oivn private interest these employers may wish to bid 
up the wage which they offer, but because of their agreement with 
other employers they prefer to suffer a shortage of labor rather than 
to overcome the shortage by raising wages 

Importance of Elasticities of Demand and Supply 

Evidently in this case as in the case of any price, the elasticities of 
demand and supply play a great part in determining the flexibility 
of wages and the power of monopolistic combinations to raise or lower 
them above the equilibrium level If the demand for any particular 
kind of labor is very inelasuc, the wage is likely to be much more 
flexible than if the demand is elastic, for the pnnciples which were 
developed m Chapter 8 hold here also If the demand for weaving is 
highly inelastic, a weavers' union will be able to raise the wage of 
weavers without materially affecting the volume of their employment 
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If, on the other hand, the demand for their labor is elastic, any at- 
tempt to raise wages above the equihbrium level will result in a large 
fell in employment Likeivise, if the supply of a particular kind of 
labor is inelastic, a combination of employers to force doivn ivages is 
much more likely to be successful than if it is elastic For -with an in- 
elastic supply of labor a low wage ivill create but little scaraty of 
labor But if the supply of labor is elastic, an attempt by a combina- 
tion of employers to force the wage below the equilibrium level is 
almost sure to fail With an elastic supply, a low wage means a severe 
labor shortage, and some employer will be tempted to raise wages m 
the attempt to obtain the labor he needs 

What Determines the Demand for Labor, etc ? 

A mnipletf study of the forces which determine the elasticity and 
the extent of the demand and supply of fectors of production must 
wait till Part III At least four important propositions, however, con 
cemmg the demand for a factor of production can be enunciated at 
this point These propositions will be discussed m connection with 
the demand for labor, but they all apply equally well to the demand 
for anything purchased by an enterprise, whether labor, land services, 
or raw materials 


The Demand for Labor Is a Derived Demand 
In studying the causes aSectwg the demand for labor the fiist fact 
which springs to our notice is that the demand for labor is usually a 
derived demand That is to say, the people who buy labor do not 
Ecnerally buy it for its own sake They buy it because with its aid they 
can produce or acquire some further commodity for which there is 
a demand, and which can therefore be sold There is a dei^d fw 
weavers because of the demand for cloth There is a demnd for auto- 
mobile workers because of the demand for ^ 

there is a demand for the services of land because of a demand fm fee 
dungs which land will grow, and a demand to the sendees of ma 
chitS because of a demand for the product of the^ 

Z Propo»uon The first pmposiuon follows 
the demand for labor is derived It is that an expect d nse n the 
demand for a product will cause a nse in the ‘^'^^^'’/nstanc^tha! 
labor which produces the product If it is . j 3^1 

to brfo. A. M »■ -t” p»i-“ 
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must be left until later It can be seen immediately, however, that 
the proposition is a reasonable one For suppose the demand for cloth 
increases Then, unless the supply of cloth is perfectly inelastic, its 
production will also increase An mcreased production of cloth will 
necessitate an increased employment of weavers even at the old wage 
That IS to say, the demand for weaving ivill have increased 

Uncertainty of Future Demand It should be observed that it is 
the expected demand for a product that helps to determine the de- 
mand for the labor producing it When labor is employed, the product 
which justifies that employment is not yet produced It will not be 
finished and sold until some time m the future, a time which may be 
long or short When labor is employed, tlien, it is not because of the 
present demand for its product, but because the employer expects 
that there will he a demand for the product at the time when it comes 
on the market The expectation may be fulfilled or it may not If a 
change takes place in die demand for weaving, it is because of a change 
m the opinion of employers regarding the demand for cloth in a few 
weeks or months The employers may be right or wrong, but it is their 
opinion, and not the accuracy of that opinion, that determines the 
demand for weaving 

Second Proposition The next three propositions concern the 
elasticity of demand for labor Our second proposition is the follow- 
ing The smaller the part played by a factor of production in the 
production of a commodity, the more inelastic is the demand for it 
likely to be If a factor of production plays only a small part in the 
making of the final product, a fall in the price of the factor will cause 
little change in the price or output of the final commodity and there- 
fore htde change in the quantity of the factor bought If there were 
only one kind of pamt which could be used on automobiles, and if the 
pnce of this paint were halved, there would be very little effect either 
on the price or on the output of automobiles, or on the quantity of 
paint bought by the automobile manufacturers, for paint is a very 
small part of the total cost of a car If, however, the ivages of automo- 
bile workers were halved, there would be a very appreciable effect on 
the price and the output of cars, and on the employment of the work- 
ers, for labor plays an important part in the production of auto- 
mobiles 

Third Proposition The third proposiuon is The more elastic 
the demand for a product, the more elastic is likely to be the demand 
for the types of labor which go to make the product This proposition 
rests on the assumption (whose exact proof we must again leave until 
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remain *eLe.th“hivr^^^ 
amomobitemorepmfiubleEvenifthepnceofaLmobilesr^ 

die same, the output of the industry wdl expand There wd] be an 
“increase in supply," for what we mean by an "inaease m ^ “ 
an increase not merely in the quantity supplied but in the quanuty 
supplied at each pnce Unless the demand ,s perfectly elasiZ 
this increase in supply will lower the price of automobiles, as in Fie 
13, page 116 It will also lead to an increase in the total output, lyhich 
however, can usually be obtamed only by an increased employment of 
labor We started, then, with the assumption of a fall m the wage of 
automobile workers Our argument has led to the conclusion that in 
the absence of other changes this tinll bring about a rise in their em- 
ployment This IS what is meant by a “demand" for labor 

The elasticity of demand for labor is the percentage increase in 
employment which results from a 1 per cent fall m the wage The 
demand for labor, therefore, is more elastic, the greater the 
m employment which follows from a given fall in the wage If the 
demand for automobiles is elastic, the increase m supply which we 
noted will bring about a relatively large increase m the total output 
and therefore a large increase in the employment of labor If, hoiy- 
ever, the demand for automobiles is inelastic, the increase m supply 
caused by the fell in ivages will have litde effect on the output and 
on the amount of employment TTiat is, the more elastic the demand 
for automobiles, the more elastic will be the demand for automobile 
workers 

Fourth Proposition Fmally, the fourth proposition is The better, 
and the cheaper, the substitutes for a factor of production, the more 
likely IS it to have an elastic demand Suppose that machines can easily 
be substituted for labor and labor for machmes Then if the pnce of 


labor is raised, machines will tend to lake its place, it the pnce of 
labor IS lowered, it will take the place of machines A lowenng of the 
wage will result m a sharp mcrease in employment, for an extra 
quantity of labor will be required to replace the discarded machines 
Similarly, a taismg of the wage will result in a sharp decrease of em- 
ployment, for the high-priced labor will be replaced by machines In 
this case the demand for labor is elastic If, on the other hand, a 
feictor has no substitutes in any particular process, i e , if it is com- 
pletely indispensable, a nse or fall in the price of the factor will affect 
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Its employment only in so far as it affects the general output of the 
product The demand for labor i«ll be more melastic 
Diagrammatic Representation of the Propositions on Elasticity 
The last three propositions relating to the elasticity of demand for 
labor (or any other service) may be illustrated by Fig 40 The elasnc- 
ity shows hoiv much a change m the wage (the price of labor) affects 
the amount of employment There are three steps connecting these 
wo quanuties, eadi corresponding to one of our three propositions 
The ivage affects the supply curve of tlie product, the supply curve of 
the product affects the output of the product, and the output of the 
product affects the amount of employment These influences are 


I^p n 


Prop IV 


Fig 40 Effect of the Price of Labor on Its Employment 

shown by the arrows in the figure The stronger each of the three in- 
fluences represented by the arroi», the greater will be the effect of 
a change in the ivage on the quantity of employment, i e , the more 
elastic will be the demand for labor The strength of the first in- 
fluence, that of the price of labor on the supply of the product, de- 
pends on how important a part labor plays in the process, the more 
important the part, the greater the influence This is Proposition 11 
The strength of the second influence, that of the supply of the product 
on the output of the product, depends on the elasucity of demand for 
the product, as we saw on page 206 This illustrates Proposition III 
Finally, the influence which the output of the product exerts on the 
employment of labor depends on the degree to which labor is substi- 
tutable for other factors If labor cannot be substituted for other 


EmpIoiymeDt vf 
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Prop ul 
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services, a change m output must produce a proportionate rli a t i g. 
the employment of labor If labor can be subsututed easily for other 
services, then a rise in wages, leading to a decline in output, mil pro- 
duce a greater proportionate decline m employment, for not only 
will there be a smaller output but each unit of it will be produced 
with a smaller amount of labor than before This illustrates Proposi- 
tion IV. 


The Supply of Labor 

Our preliminary survey of the forces affecting the demand for 
labor, or for other services, is now complete Our next task is to con- 
sider some questions relatmg to the supply of labor and of other 
services The supply of labor means the relationship between the price 
of labor and the quantity of labor offered for sale at each hypothetical 
pnce Usually this is a direct relationship, in which a greater quantity 
of labor of a particular land is called forth at a high wage rather than 
at a low wage Under certain circumstances, however, an inverse le- 
lauonship is possible, in which a higher wage calls forth less labor 
than a lower wage 


Two Factors in the Supply of Labor 

Labor is usually measured by hours of work Other methods of 
measurement have been devised by the exponents of the so called 
"scientific management," methods which attempt to take mto account 
the intensity as well as the duration of labor These refinements will 
not concern us, important as they may be m practice, for no matter 
how labor is measured, the ensuing prinaples are valid We shall 
therefore make the simplifying assumption that the quantity of labor 
of any given kind can be measured m hours The total quantity of 
any given type of labor offered to employers then depends on ivro 
factoB One is the number of hours each worker is wilhng to work 
The other is the number of workers Thus the quantity of weawng 
offered for sale may increase because of a rise either m the immbH 
of hours worked by each weaver or m the number of 
out how the total number of bouts of weaving offered will va^ 
the hourly wage of weavers, we must answer tivo ‘I"" 

The first IS, “How does the hourly wage f 
per week which an individual weaver is willing to work? Mon 
I, "How does the wage affect the number of mdividuals inUmg to 

work at weaving?” 
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The Number of Workers and the Supply of Labor 
If we can assume, as frequently we can, that the number of hours 
to be worked by each individual is fixed by custom or by contract, 
the problem of tlie supply of labor resolves itself into the second of 
the two quesuons above In many industrial processes the hours of 
work are fixed either by law or by agreement with a trade union The 
only way in which an employer can then obtain more labor is by 
taking on more men, and the only way in which the workers can offer 
more labor is through more men offering to work In this case the 
relationship between the wage and the quantity of labor offered is a 
direct relationship A rise in the wage offered to any particular oc- 
cupation, other wages remaining the same, is bound to attract men 
mto It out of other occupations, or perhaps even out of idleness The 
higher the wage, therefore, the more labor will be offered, and the 
lower the wage, the less labor will be offered — labor, of course, of a 
particular kmd This is not to say that if wages are lowered in all 
occupauons simultaneously there will be less labor offered In this 
secuon we are discussing not the supply of labor as a whole but the 
supply of labor of a particular kind 


The Elasticity of the Supply of Labor 

In the above circumstances the elasticity of the supply of labor will 
depend almost entirely on the mobility of labor into the occupation 
m question and out of other occupations If the type of labor iinHpr 
consideration is mobile, and if the occupation is one which is easy to 
enter and which docs not require much skill or unusual ability, then 
Its supply will be elastic A small rise in its wage will attract large 
numben of workers away from other occupations, a small ,n 

wage will dnve large numbers of workers away into other occupauons 
If, on the other hand, the occupation is difficult to enter or to leave, 
if It requires a great degree of skill which is not easily acquired or 
easily abandoned, or if it requires unusual ability, then the supply 
of labor will be inelasuc A high wage will not tempt many newcomers 
in, a low wage will not dnve many old-umers out Here is a phe- 
nomenon which IS common to all supply curves The longer the period 
which the curve represents, the more elasuc it will be A temporary 
rise in ivages may attract few people into an occupation The same nse 
in wages maintained over a number of years may attract laige num- 
bers into It This IS particularly true of occupations which require 
long training In this case a rise or a fall m wages must be maintained 



210 DEMAND AND SUPPLY 

perhaps for a graerauon or more before u produces its full effect on 
the quantity of labor supplied 


The Supply of Labor from the Individual Worker 

k IS not always true, of course, that the number of homs of work 
performed by an individual worker cannot be varied In many cases 
considerable variation m individual effort is possible Particularly is 
this so where the worker is himself employing his oivn labor The 
labor of the artist, the writer, the independent craftsman, the farmer, 
and, above all, of the businessman himself falls into this category' 
Even the worker whose daily stmt is fixed by agreement or custom has 
a certain ability to vary the number of days’ work done in a year, as 
the wartime phenomenon of "absenteeism" clearly showed Under 
these arcumstanccs a peculiar phenomenon sometimes appears At 
low wages it is probably true that an increase in the hourly wage 
will call for a greater number of hours’ work per "week” from the 
individual At higher wages this may not be true The desire for 
leisure may then be so strong that an increase m the hourly wage will 
result m a decline in the number of hours which the individual is 
willing to work Suppose, for instance, that an individual did not 
wish to earn more than a given money income If his ivage was such 
that he could obtain this money income without an unreasonable 
effort, any increase in the wage would result in a declme m the 
number of hours for which the worker would work At the higher 
wage he could obtam the income of his heart’s desire by working 
fewer hours than at a lower wage 

Graphic Illvstration In this case we have what is called a “back- 
ward-sloping” supply curve, in which the relationship between the 
wage and the quantity of labor supplied is actually an inverse rela- 
tionship This IS illustrated in Fig 41 Here the hourly wage is plotted 
along OY, the number of hours which the mdividual will work along 
OX SPS' is the individual supply curve for labor Below wage OS 
he will not work at this particular occupation at all As the ivage rises 
above OS he will at first be encouraged to work longer hours to get a 
still larger income But with the nsmg wage his demand for income 
m the form of money, or rather of the commodities to be bought with 
money, is gradually overshadowed by the pleasing prospects of slum- 
ber, relaxation, and recreation At a wage ON the amount of labor 
which he will offer reaches a maximum, NP At higher wages than ON 
the amount of labor offered declines If OK is the wage at which the 
maximum income desired is obtained, the area OKQH being e 
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maximum mcome itself, then at higher wages tlie curve QS' will have 
an elasticity of supply of -1 An increase in tlie wage will then result 
in an equal proportionate decrease m tlie number of hours worked 

The Importance of "BachvardSlop- 
ing Supply Curves These "backward- 
sloping" supply curves for the labor of 
individuals can result in a backtvard- 
slopmg supply curve for all labor of a 
particular kind only when the number 
of individuals in the occupation cannot 
easily change If the number of workers 
in a particular occupation can change 
easily and quickly, a rise m wages ivill 
nearly always result in an increase m 
the total quanuty of labor supplied, 
even if the quantity supplied by each 
individual declines The decline in the quantity supplied by each indi- 
vidual will be outweighed by the rise in the number of workers sup- 
plying the labor Where, however, the number of worken in an occu- 
pation IS relatively fixed, the individual backward-sloping supply curve 
may be reflected in the general supply curve As the number of indi- 
viduals in an occupation frequently cannot be changed in short peri- 
ods of time, a general backward-sloping supply curve is often found in 
short penods, less often over long penods The phenomenon is of con- 
siderable importance, therefore, in interpreting the short-period sup- 
ply of some forms of labor As we shall see in the next cliapter, certain 
phenomena relating to the supply of agricultural produce can be inter- 
preted only with the aid of this pnnciple Even more important, the 
supply of enterprise itself may be subject to this law IVlien times are 
good and tlie remuneration of the business man is high, he may take 
time out, pay frequent visits to the club and the golf course, and neg- 
lect his business When times are bad and his remuneration is low, he 
may stick close to the office, pay scrupulous attention to detail, and 
work two or three times as hard as he does in more prosperous times 

Economic Rent 

We should not leave our survey of the topic of distribution without 
a brief consideration of the concept known as "economic rent " Eco- 
nomic rent may be defined as any payment to a unit of a factor of pro- 
duction, m an industry in equilibnum, which is in excess of tlie 
mmunum amount necessary to keep diat factor in its present occupa- 
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uon Although first worked out in connection with the services of land 
(hence the name — economic "rent”), this concept apphes to any factor 
of production which does not have a perfectly elastic supply We may 
illustrate it first in the case of labor Table 16 shoivs a small portion 
of a supply schedule for weaving 

Table 16 Supply Schedule for Weavino 

Wage (8 per week) 850 $51 852 853 854 $55 

Numb^ofMen Offering 

Labor 1000 1100 1200 1300 1400 1500 


Here we have assumed that for every mcrease of a dollar m the 
weekly wage, 100 more men are willing to work at weaving If the 
wage is $50 per week, 1000 men will offer their services If the ivage 
nses to $51 per week, the extra dollar will attract 100 new men to 
weaving Therefore, $51 is the lowest wage which will make these 
100 men offer their services If the wage is $52 per week, another 
100 men will offer their services But the 100 who would work for 
$51 per week will now receive more than is necessary to keep them at 
the occupation of weaving Each of these men would work for $51 
per week, but m fact he receives $52 per week Each therefore r^ 
ceives an "economic rent" of $I per week, and the total economic rent 
received by the 100 men is $100 If the ivage is $53 per week, the 
100 men who would just be willmg to work for $61 per week will get 
an economic rent of $2 each, or $200 m all, and the 100 men who 
would just be willmg to work for $52 per week will receive an eco- 
nomic rent of $1 each, or $100 in aU The higher the wage, the grraw 
will be the economic rent received by all those worken who ivould be 
willing to work at a lower wage, and the greater will be the economic 

rent received by all workers , i. ,n 

Graphic Illustration. This prmciple is illustrated ® 

Fig 42 Here the wage is measured along OF, 
men who will offer their services at each J 3 

line ABCDEFGHIJ is the supply curve We have 

continuous supply curve for the sake of exption, bum ^ 

the "steps” as smaU as wc like our conclusions also ho W ^ 
Lous curve Below a wage OA, then, there jdl be no hbm otod 
At the wage OA a number of men measured by AB offer then serv 
These are the men who are most attracted by ^ 

OF, a »ld.tiond group pD At a «oge 08 > 

mg the total number to /4B + CD, or FD. At a w gc x. 
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group, EF, enters the occupation At a wage OR a still less eager group, 
GH, and at a wage OR' an even less eager group, IJ, will be penuaded 
by the high wage to enter the occupation If, now, the demand curve 
cuts this supply curve at H the wage will be OR The first, most eager 
group, represented by AB, will 
receive this tvage, OR They 
would, however, have been will- 
ing to work for a wage OA The 
total remuneration of the group 
at a wage OR is OR x OK, or the 
area OBSK At a wage OA the 
total remuneration would have 
been OA X OK, or the area 
OABK The "economic rent" of 
this first group, therefore, is the 
area of the rectangle /fRSR Simi- 
larly, at the wage OR the total 
economic rent received by the 
second group, CD, is the area CSTD, and that received by the third 
group, EF, IS the area ETGF No tent is received by the group GH, 
who are only just attracted mto the occupation at the wage OR The 
total economic rent received by all the workers at the wage OR, then, 
w the heavily shaded area ARGFEDCB 

Effect on Economic Rent of a Rise in Demand 

Suppose, now, there is a nse in demand, the new demand curve 
passing through the point / The wage will rise to OR' The eco- 
nomic rent, therefore, received by the first group of men, AB, will in- 
crease, becoming the area AR'S'B The economic rent received by 
all the workers together will also nse It will now include the lightly 
shaded area RR'IH as well as the heavily shaded area, the total rent 
being represented by the area AR'IHGFEDCB 

Perfectly Elastic Supply Yields No &;onomic Rent 

Thus we see that both economic rent and a less than perfectly 
elastic supply curve anse from the same cause— the difference in the 
eagerness with which the owners of various units of the &ctor in ques- 
tion will offer their services If all the owners of a given factor are 
equally eager to sell all they oivn, there will be some pnce at which 
each will offer all the factor he possesses A lower price than this will 
result m a complete absence of offers Suppose that in the example in 
Table 16 a very large number of weavers are willing to offer eight 
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Thtn f below that tea* 

Then at any wage below ?50 no tveavinjc wtU be ^ 

o£ 550 a^ amount of weaving may be obtained Th^^supply of 

ing 15 prfatly elastic No matter how gieat the demand^fj weav^ 

the equilibrium tvage mil be 550. which is the lowest wage thI3 

persuade each weaver to offer his services There is theiXe no iJ! 

nomic rent, no matter how great the demand for weavmg 

To put the matter in another way If the supply of any commodity 

is not perfectly elastic a higher price must be offered to induce I 

pater quantity of the commodity to come on to the market The 

higher pnce is necessary to overcome the diffidence of those who are 

not eager to sell the commodity At a high price, therefore, those who 

are more eager to sell will receive more than the least sum which will 

induce them to part with the commodity This excess is economic rent 

It should be noted that we have assumed in the above argument a 

fixed quantity supplied by each individual supplier That is, in the 

case of weaving, we assumed that an mcreased offer of weaving could 

come only through more men offering to weave, and not through the 

existing weavers offermg to work for longer hours If this assumption 

IS relaxed the problem of economic rent becomes more complicated 


QUESTIONS AND EXERCISES 

1 Suppose that the following schedules represent the demand and sup 
ply schedules for a certain form of labor— say, weaving Assume ihat 
the number of hours worked per day is fixed by technical considera- 
tions, so that variation in the quantity of labor employed can corns 
about only through a vanation in the number of men employed 


At a wage of 

35 

40 

45 

50 

55 

60 

65 

% perwede 

Employers will 
employ 

50 

45 

40 

35 

30 

25 

20 

tihousandmen 

Employment will 









be wanted by 

20 

30 

40 

50 

40 

70 

80 

thcHuand men 

a If the market is perfectly competitive, what will 

be the equdibnum 


wage and the number employed at that wage? 
b Suppose that there is a strong Weavers’ Union with a membership 
of 25,000 men Suppose, furthermore, that the industry has a "dosed 
shop” policy so that only union men can obtain employment What 
wage should the union try to get? How many men outside the umon 
would like to get employment at that wage? Why are they unable to 
do so? 

c Suppose the union had a membership of 40,000 men, and that it 
undertook to pay to its unemployed members an mcome equal to the 
weekly wage of its employed members What wage would give the un- 



The Elementary Theory of Distribution 215 

ion members the highest weekly income, assuming that the employed 
members were taxed by the union to support the unemployed mem- 
beis, and that the expenses of administration were insignificant? How 
many members would be unemployed at that wage? (Note Calculate 
the total payroll at each wage ) 

2 Although the demand for houses is probably quite elastic, the demand 
for labor of various kinds and for raw materials in the building indus- 
try IS probably very inelastic How would you account for this? The 
supply of each kind of labor and raw material in the building industry 
IS generally in the hands of a monopolistic organization Because the 
demand for each of these things is inelastic, it is very difficult to reduce 
their prices Why? If in a depression the prices of labor and matenals 
m the building industry were reduced 25 per cent, there would poba- 
bly be a spectacular increase m building which would more than com- 
pensate all the elements in the industry for their reduced pnces Why, 
then, does not this happen? 

5 Agncultural wages are generally higher m neighborhoods which are 
near industrial centers Is this because 

a Farmen are more kindhearted when near the avilizing influence 
of a aty 

b Workers who can get to a movie once a week are more effiaent 
c City people come out and buy up all the cottages for summer homes 
d The attraction of high wages m the city naturally pulls up agricul- 
tural wages 

e Agncultural workers are relatively more scarce when they can easily 
get aty jobs 

4 A trade union offiaal m a textile town once advised his men to ask for 
a 10 per cent cut in wages Was he crazy? If not, why not? 

6 Many people believe that there are "only so many jobs to go round” 
and that therefore if one man gets a job another must lose one Do you 
agree? If not, how would you meet this aigument? 

6 Suppose a college suddenly deeded to move to a small village in a 
rather remote part of the country What do you think would be the 
effect of this move (a) immediately, (b) as tune went by, on (i) The 
wages of servants in the village (u) The rent of houses m the village 
(lu) The price of building lots in the residential section (iv) The rent 
of stores in the center of the village? 

7 Illustrate with graphs the following propositions 

a If the supply of a particular kind of labor is jierfectly inelastic; no 
change in demand for it will change the quannty of it which will be 
supplied 

b If the demand for a product nses, the pice of those types of labor 
going to make it will also rise The more inelastic the supply of any 
one of these types, the greater will be the rise in its pnee 



216 DEMAND AND SUPPLY 

c If the demand for a product rises, the demand for the types of labor 
going to make it will nse Tlie greater the part played by the labor 
m the process, the greater will be the rise in demand for it, and the 
greater will be the rise in the pnce of the labor 

8 An oil company m Mexico found that in order to get more houis of 
labor It had to reduce the hourly wage which it offered How would 
you account for this? 

9 Prove that m the case of a factor of producuon whose supply is per- 
fectly inelastic at all pnces the whole remuneration of the factor is 
"economic rent ” 

10 The concept of economic rent was first evolved m connection with the 
remuneration of land, hence the name "rent” Why should economic 
rent be regarded as peculiarly characteiistic of the remuneration of 
land? 

11 Class Exercise to construct a supply schedule of books from a class 
Let each person wnte down on a shp of paper the least pnce for which 
he would be willing to sell his copy of the text at the end of the course 
/Some wnters call this the "reservation pnce" of eadi person) Let the 
instructor collect these slips and arrange them in order, the lowest pnce 
at the top of the pile From these slips the supply curve can immedi 
atelY he constructed Suppose, for instance, that the first few shps 
sho^d figures of ?0 25, JO 60, JO 75, $0 75. $1. Jl. $1 Then if a buyw 
offered less than JO 25 for the books he would receive none If he of- 
fered JO 25 he would receive one At JO 50 per copy he would «oave 
two, at JO 75, four, and at Jl, seven, and so on The supply schedule 
would be as follows 


Pnce <$) 025 050 075 l uu 

Amount offered i ^ 

If m this case the buyer wished to purchase seven boofa he would haw 
to offer a price of Jl 00 apiece In that case the seUer who carrf so htt e 
for the book that he would sell it for JO 25 would receive an economic 
of JO 76 The one who would offer it for JO 50 would receive an 

”up”"y ITsSuW be*totted. and the total eco 

nomic rent calculated for a series of possible prices 



CHAPTER 12 


SOME FURTHER APPLICATIONS 


FURTHER ANALYSIS OF A SHIFT IN DEAAAND FROM 
ONE CO/AMODITY TO ANOTHER 

Some of the specimens of analysis already given can now be carried 
considerably further Take, [or instance, the problem of the changes 
involved in a transfer of demand from silk to cotton, investigated in 
Chapter 9 We then saw that if there is a shift in demand from silk to 
cotton, the immediate effect will be a rise in the price of cotton and 
a fall in the pnce of silk This will make the cotton industry unusually 
profitable and the silk industry unusually unprofitable The cotton 
industry will therefore grow, the silk industry decline, until they are 
once more equally profitable If the normal supply of these commodi- 
ties were perfertly elastic, we should expect their pnces to move to 
the original levels If, however, the normal supply is less than perfectly 
elasnc, we should expect the price of cotton to be a little higher and 
the price of silk a little lower, in the final adjustment, than they had 
been before 

Effect on Remuneration of Factors of Production 

Now, what will be the effect of these changes on the pnces of the 
factors of producuon employed in these two industries? The rise in 
demand for cotton will, as we have seen, by making cotton production 
more profitable bnng about a nse in demand for all the factors of 
production which go into the making of cotton If the prices of all 
these factors of production were previously at their equilibrium level, 
this rise in demand may cause a reaction upon both the price of each 
fertor and the quantity of it which will be employed The extent of 
the reaction will depend, of course, on the elasticity of supply of the 
factor concerned We can apply the diagram m Fig 88A, page 174, to 
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each factor employed Suppose, for instance, that it referred to cotton 
pickers Then along the axis oy in Fig 43A we measure the ivage of the 
pickers Along ox we measure the amount of employment which they 
will be offered or will offer at each wage Suppose that before the rise 
in demand for pickers a number equal to os, is employed at a wage 
Now suppose the demand for pickers rises from dd' to ee' 

Impact Effect Final Effect with Elastic Supply If the supply of 
pickers is perfectly inelastic, i e , if there are only a given number of 
picken whose force cannot be augmented, the wage of pickets will nse 



Fio 43 Effect of Shift m Demand on Wages 


to s,g. This might be the immediate effect However, any nse m the 
wage of cotton pickers will be sure to attract workers into that oc- 
cupation, and m consequence the number of people offenng to work 
at cotton picking will increase, and the wage will declme If IV is the 
normal supply curve of cotton picking, the wage will decline (and 
probably feirly rapidly) to the level s,q,, where the amount of e^M- 
ment given is os, If, now, the normal supply of pickers were perfecdy 
elasac, represented by the bne mm', the final result of the rise in the 
for picking would be an increase m the employment of pickers 
to os without any mcrease in their wage, for s„q„ — sj)„ 

of this change on the wages of f f 
trated in Fig 43B If the supply curve of silk ’ L. 

than perfectly elastic, the result of a fall in the demand ^ 
erers will be a fall m their wage, from S/. to S,Q, If. how . * 
supply of silk gathering is perfectly elastic as 
MM'j the final result will be a decline in 
Zployed from OS, to OS„, but there wdl be no fall m the wage 

the silk gatherers, as S„j2„ - SJ' 
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Elasficity of Supply a Result of Mobility of Factors 

Now under what circumstances is the supply of cotton picking or 
of silk gathering likely to be perfectly elastic? Suppose that the cotton 
fields and the silk fields are adjacent, and that cotton picking and 
silk gathermg require just about the same amount of skill and train- 
ing and are about equally toilsome That is to say, suppose that the 
nonmonetary advantages of these occupations are identical and that 
there are no hindrances to the free movement of workers between 
them In that event it is clear that there cannot be any permanent 
diveigence between the money wage of cotton pickers and of silk 
gatherers Beginning mth an equilibnum situation with the money 
ivages of cotton pickers and silk gatherers equal, if the result of our 
shift in consumers’ demand from silk to cotton is a rise m the demand 
for cotton pickers which just equals the fall m the demand for silk 
gatherers, we may suppose that the final result will be the transfer of 
a number of workers from cotton picking to silk gathering There will 
be no change m the wage of either, for the supply of both kinds of 
workers will be perfectly elasuc Any rise m the wage of cotton pickets, 
any fall in the wage of silk gatherers, will bring about such a transfer 
of workers from one field to another that rvages will soon return to 
their onginal levels 

Suppose now at the other extreme that we have a society in which 
silk gatherers and cotton pickers each form a hereditary caste, into 
and out of which nobody can move Then the supply of both cotton 
pickmg and silk gathering will be perfectly inelastic, at least over 
considerable periods of time A shift of demand from cotton to silk 
will result m a nse m the wage of silk gatherers and a fall m the wage 
of cotton pickers which will not be temporary but will persist If we 
assume that the wage in this case does not influence the number of sur- 
viving children raised by the average family, this difference will per- 
sist mdefimtely 

It IS evident, then, that the elasticity of supply of a factor of pro- 
duction in any one use depends mainly on the ease with which similar 
factors of production can be transferred, either from other uses into 
the use in question or from the use in question into other uses The 
more mobile is any factor of pioducuon between occupations, the 
more elastic will be its supply, and the more stable will be its price in 
any one occupation It is because factors of production cannot be 
transferred easily from one occupation to another that their supply is 
ess than perfectly elastic, and this fact also makes less than perfectly 
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elastic the supply of the products which they produce, as we shall prove 
later 


THE INCIDENCE OF TAXATION 
Tins analysis can be applied to the consideration of another very 
important problem — the "incidence" of taxation By the problem of 
the inadence of taxation we mean, "Who really pays taxes?” That is 
to say, who is really worse off, and by how much, because of a given 
tax? We saw on pages 143-146 that a tax on a given commodity will 
generally raise the price to the consumer and lower die price to the 
producer This, however, does not answer tlie quesuon, "Who really 
pays the tax?” Let us return to our previous illustration of a specific 
tax on cigarettes Because of this tax die consumer pays a higher price 
and smokes a smaller quantity If his demand is melastic, he will spend 
more on agarettes than he did before, if it is elastic he iviU spend less 
Everyone who is a smoker, however, is a httle worse off because of the 
tax, for the pice of cigarettes is raised. 


Effect of a Tax on Industry Falls on Immobile Factors 
But that is not the whole story What happens to the producers 
and to tlie factors of producuon employed in the making of agarettes? 
The immediate result of the tax will be a decline m the output ot the 
industry, and therefore a declme in the demand for all the facton of 
producuon involved in the industry In the case of those factors which 
are mobile, v e , which can get out of tlie industry, some ivill remove 
themselves, ivith more or less difficulty The difficulues expenenced by 
these factors in moving out of the industry must be “P * 

tax However, for any factor ivhose supply is perfectly elasuc mo g 
of the fector will move out of the industry to b^g ^ 

factor back to where it ivas before Consequently, m *^nal « uU 
the burden of the tax will «oi be borne by the 
of production-be they the services of men or J ^ 

move easily out of the industry Their remunaation ivill 
pretty much what it ivas before, eitlier inside die ^ 

Biduiny which cnnol asHy gtt ^ „ ,,, 6000 

in the industry whose supply is J ^ the mdustry 

factor will be able to escape the tax, ^ quanUty supplied 

The demand for such a factor wi ’ ^ the fall m demand 

innot change, im price will faU m proportion to the fall 
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Suppose, for instance, that there is land which can be used only for 
tobacco growing Then a tax on tobacco will reduce the demand for 
that land, and will reduce the price of its services But the owners of 
the land will not be able to do anything about this fall in rent They 
will have to be content with the decreased rent, and will continue to 
use their land for tobacco However, if the reduced demand for to- 
bacco pickers causes a reduction in their wage, they can do something 
about It — they can escape into other industries 

Effect of a Tax on Economic Rent 

Wherever economic rent exists, the effect of a tax is always to reduce 
It Even where the supply curve of a faaor is not completely inelastic, 
a fall in the demand for the factor will lower its price, and will lower 
the economic rent on those units of the factor which would still be 
supplied at even lower pnces This is seen again in Fig 42, page 213 
If a fall m the demand from d'd' to dd causes a fall in price horn OR' 
to OR, the total economic rent of all units of the foctor will fall from 
the triangular area AR'I to the area ARG The more inelastic the 
supply of the factor in the range between J and H, the greater will be 
the fall in the economm rent Where the supply curve is neither per- 
fectly elastic nor perfectly melastic, then, as m Fig 42, some units of 
the factor will escape mto another industry, i e , those units which are 
least satisfied with their lot, represented m the figure by // The re- 
maining units will suffer a loss in their remuneration As, however, 
this IS merely a loss m economic rent, they will not be able to escape 
the loss, for they will sull receive more liian the minimum sum re- 
quired to keep them in the industry If any factor is perfectly in- 
elastic m supply over the whole range of the supply curve, i e , if it 
will be supplied m a given quantity no matter what pnce it receives, 
the whole remuncrauon of the factor is "economic rent," for even at 
a zero pnce it will still be supplied in the same quantity as at all other 
pnces In that case the reduction m demand for the factor consequent 
upon a tax will be reflected wholly m a reduction in the economic rent, 
for no units of the foctor will be able to escape from the mdustry 

On Which Factors Does a Tax FalP 

Thus, the more inelastic the supply of a factor, the more does it 
bear the burden of a tax It is because land is reputed to be a factor 
which 15 inelastic m supply that the burden of a tax is frequently sup- 
posed to rest on the landowner This will be the case, however, only 
where the tax is a general one on all the commodiues which may be 
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grown m a given area If the tax is laid upon one only of a number of 
commodities which may be produced in a given area, the landowner 
may escape the tax as easily as the worker by turning his land over to 
another employment At tax on com alone, for instance, would result 
in a considerable turnover of land as well as labor to wheat and other 
crops A tax on all agncultural products would be more difficult for 
the landowner to escape Frequently, however, it is some form of labor 
rather than land which is most melastic m supply to a given industry, 
and which therefore would have to bear the chief burden of a tax A 
tobacco auctioneer, for instance, may be fastened doivn to the tobacco 
industry more firmly than any acre of tobacco land in the country, and 
consequently may suffer more than any landlord by a decline in the 
tobacco industry Similarly, the services of highly speaalized equip- 
ment may be very inelastic in supply, especially in short periods The 
owners of a tnbacco-curmg plant may suffer by a tax on tobacco more 
than a landowner 


Elasticity of Supply Depends on Period of Time Taken 
One general rule which we have noticed applies in this case also It 
IS that the longer the period of tune taken into consideration, the more 
elastic will be most supply curves Over long periods the supply of 
special or of special equipment may be almost perfectly elasUc, 
and the owners of labor and of equipment will gradually be able to 
shift the burden of the tax Over long periods also there is more jusn- 
fication for regarding land as peculiarly inelastic in supply, especially 
if It 18 speaahzed to the production of some commodity, for differences 
m the smtabihty of different acres of land for a parucular empl^ent 
may persist mdefinitely These differences are permanent, and lead to 
less than perfectly elastic supply curves for land even “ 
whereas the differences which give rise to inelastic supply curves 
labor and equipment may be only temporary 

Where All Factors Are Mobile, a Tax Falls on Consumers 
If all the factors of producnon used in an industry are 
mobile, and if there are no p^Jf each 

using larg« or smaller quantities ^ * tducf^UI perfectly 
of the factors and also the supply P It is true 

elastic In this case a tax ^1 ^ JJ^^ble will he given to 

that the industry will decline and that However, once equi- 

factors thereby m getting out of m " J U ^hat it iw 
hbrium IS established again the price of each factor 
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before, and the price received by producers as a whole for the product 
■will be the same as before — though oE course the quantity oE factors 
employed and the total output of the product will be smaller But the 
price to the consumer wll be higher by exactly the amount of the tax, 
as in Question 2, page 153 

We can therefore formulate the following proposition The burden 
of any commodity tax will be shifted from the consumer to the factors 
of production engaged in makmg the commodity only in so far as the 
supply of these factors is less than perfectly elastic 


REGRESSIVE SUPPLY CURVES 

Yet another problem may be interpreted with the help of the 
analysis of the preceding chapter It is frequently observed that in 
agricultural production particularly, a fall m the price of the product 
— e g , wheat — does not seem to have the effect of choking off produc- 
tion, as we might expect, but actually seems to encourage more pro- 
duction That IS to say, the supply curve of some commodities, instead 
of being positively sloped so that a rise in price encourages production 
and a fell m price discourages production, is sloped negauvely, so 
that a rise m price discourages production and a fall in price encour- 
ages It The explanation is to be found in the "backward-sloping" sup- 
ply curve of an individual worker, shown in the preceding chapter 
Agriculture is an occupation in which labor plays a large part The 
worker is often his own boss, i e , the farmer himself, on a small farm 
especially, not only is an employer and oiganizer but also performs 
the necessary acts of physical labor himself This fact, however, does 
not materially alter his status as a "worker " Consequently, when the 
pnce of farm products falls the individual farmer, who does not con- 
template abandoning his occupauon, may think, "The price of wheat 
IS bad this year, I will have to plant more and work harder to make a 
living ” When the pnce of wheat is low he therefore puts forth all his 
enwpes and produces a large crop On the other hand, when the price 
n high he may say to hunself, "Prices are pretty good this year, I guess 
I can get along with a smaller crop than usual and I won’t have to 
work so ferd ” So when prices are high, he is lazier and does not pro- 
cluce SO big a crop ^ 


Unstable Equilibrium 

If die supply ™ree slopes backward so far that its slope is actually 

reu^t rf h K ” ^‘8 44, the eqmhbriuJ 

represented by the intersection of the two curves at the point P is 
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unstable, although at that point the quantity demanded is equal to 
the quantity supplied, if there is a slight disturbance resulting m either 
excess supply or excess demand, the economic forces operate to pull 
the price and the quantity away from the pomt of equilibnum, in- 
stead of toward it Thus suppose that a year of short crop resulted m a 
total output equal to ON^ The higher pnce, Nj^D^, now discourages 
production instead of encouraging it, so that the next year there is 
likely to be a still smaller production, ON^ (= MjSj) This brmgs a 
still higher price, N^D,, which results in a still smaller crop, ON,, 


I 


Outjnt 

Fig 44 Unstable Equihbrium 

and so the industry moves away from the equihbrium point P, fol- 
lowing the path D^D^, Similarly, if there is a producuon slightly 
above the equilibrium level, say the price will be nidi, which will 
call forth a larger output m the next year, On„ with a resulung lower 
price, ngdji. which in mm produces a large output, mjS, Thu pnxess 
will go on until either a fall in prices loses its power to expand produc- 
tion, in which case the supply curve will bend around to intersect the 
demand curve at a pomt of stable equilibnum P^, or else a 
of the underlying condiuons of supply or of demand will shift tne 
whole supply curve or the whole demand curve to a new position. 



Example from Agrieuhure 
Somethmg of the peculiar instability certam 
culmre may be explained along the lines of this analysis The supp y 
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curve in Fig 44 is essentially a short-run supply curve, representing 
the output which a given number of producers will produce m re- 
sponse to various pnces It may well be that if the number of pro- 
ducers IS large, the position of stable short-run equilibrium, Pj, is at so 
low a price that the whole industry is highly unprofitable Such a con- 
dition cannot endure for very long, for producers will leave the indus- 
try When that happens the short-run supply curve will shift to the 
left, to a posmon something like that m Fig 45, where there is a stable 
equilibrium at a very high price, PjMj, and the industry will move 



from the point P^ toward P,, following the path 
etc , until the conditions of short-run supply or demand change again 
At P 2 the industry might be unusually profitable, which would attract 
new producers who would shift the short-run supply back to a position 
more hke Fig 44, with subsequent expansion of output and fall m 
price It IS evident that with a backward-sloping short-run supply 
curve, slight shifts in either supply or demand curves will cause large 
shifts m the position of stable equilibrium ^ 

^ It should be observed that the backward slopuig supply curve in this case is a purely 
short run phenomenon, depending on the assumption that the venation in output comes 
from changes in the output from each producer, and not from a change in the number 
oE producers A case will be considered later m which a very loi^ run supply curve can 
have a downward slope due to the economies of industrial growth, but this phenomenon 
has nothing to do vnth the backward sloping short run curve 
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INTERRELATIONSHIPS AMONG DEAAANDS AND SUPPLIES 
In all our previous analysis we have tacitly assumed that the demand 
curves and the supply curves for various commodities are independent 
In fact this is not usually the case, and we must now extend our 
analysis to include some important cases where the demand or supply 
curves for various commodities are interdependent 


Complementaiy, Independent, and Competitive Relationships 


Two commodities may be related in demand or supply in any of 
three ways They may stand m a complementary relationship, they may 
be independent^ or they may stand m a competitive relationship They 
are complementary in demand, or in “joint demand," when a rise in 
the consumption or purchases of one causes a rise in the demand for 
the other, that is, a rise in the quantity of the other which would be 
purchased at each hypothetical price They are independent in demand 
when a rise in the purchases of one has no effect on the demand for the 
other They are competitive in demand when a rise in the purchases 
of one brings about a fall in the demand for the other 
Knives and forks, razors and razor blades, pipes and tobacco, right 


shoes and left shoes, pens and mk, are all examples of joint (comple- 
mentary) demand These are commodities which must be consumed 
in certain more or less definite proportions Each pair is consumed as 
a smgle commodity, for each is useless, or at least of much less use, 
without Its counterpart At the other extreme are pain or groups of 
commodities which are good substitutes for each other— beet md 
Iamb, cotton and silk, oranges and grapefruit, oatmeal and com flakra 
These are compeutive in demand, for any one of a group can be used 
as a substitute for any other in the fulfillment of a want The more 
easily two commodities can be subsUtuted one for another the 
compeuuve will be their demands Two commodities have md^ 
pendent demands if they cannot be substituted one for another m con- 
sumption-cheese and spark plugs, molasses and taffeta, pussy cats md 
powCThouscs * If two commodities are complementery m ^ump 
then we may say that they are “negatively substitutable 

SThis statement is true only as a fint approxiimtion '^e 
in demand is that a rise in consumption ol v”® „ relauvelr ela»>'> “ 

t Z other commodity (B) H the 

m the price of A wdl raise its consumption a^ato the a^nt 
quently, there will be less f it the tommodiuei bare too 

tor all of them— indudtng B— will fall ™ ^ far A is relatively to 

substitutability, they will be slightly ^ steh^coroplementary in doiun'l 

elastic, coromodiues with zero ^„,ty B the above statement 
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Dependence in Supply 

As in demand, so in supply we can distinguish three cases Two 
commodities are complementary in supply, or in "joint supply,” if 
a rise in the output of one must necessarily be accompanied by a rise 
in the supply curve of the other They are independent in supply if a 
rise in the output of one does not affect die supply curve of the other 
They are competitive in supply if a rise in the output of one must 
necessarily be accompanied by a fall m the supply curve of the other 
Complementarity in supply arises from the fact dial many processes 
of production liave multiple end products Beef and hides are both 
obtained from catde, wool and mutton from sheep, gram and straw 



Fig 46 Jomt Supply 

from wheat, and steel and slag from blast furnaces In these cases and 
m many othen if we want one commodity, we must also produce the 
other, just as if we want a wife to come to a dmner party we must 
usually take the husband also 

Competitiveness m supply anses because many groups of products 
are produced with the same factors of production Consequently, if 
the production of one commodity increases, resources which are neces- 
sary for the production of the competing commodity are withdrawn 
Various agricultural crops, for instance, compete for land If there is 
an increase in the production of wheat, there is likely to be a decrease 
in the supply of oats and barley, particularly if wheat, oats, and barley 
can all play the same part m the crop rotation 

Example A Rue m Demand for Beef May Cause a Fall in the Price 
of Hides The problems created by dependent supplies or demands 
can best be illustrated by an example Consider, for instance, two com- 
modities produced under conditions of joint (complementary) supply 
Beef and hides are both produced by the cattle industry Suppose, then. 
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that there is a nse m the demand for beef The immediate result, as 
we have seen, will be a rise in the pnce of beef The nse m the price 
of beef will make the cattle mdustry more prosperous than before, and 
It will expand The rate of production of cattle will increase, and there- 
fore the rate of production of both beef and hides will increase The 
price of beef will then fall to some point a little above its old level, and 
the price of hides will fall below its old level The net result of a rise 
in demand for beef, therefore, is a nse in the price of beef and a fall m 
the price of hides — assummg, of course, that the demand for hides 
does not change This situation is illustrated graphically in Fig 46 
DD' IS the old demand for beef, SS' the long-run supply curve for 
beef In Fig 46B, dd' is the demand curve for hides, s? the original 
long-run supply curve for hides * Now if there is a rise in the demand 
for beef to EE', the immediate result will be a nse m the pnce of beef 
to MQ, or ON' This high pnce encourages production, which rises 
from NiPi to and the pnce falls finally to ONj-still, however, 
than the original pnce, ON^ Meanwhile, as the production of 
beef has expanded, the production of hides has also expanded, from 
an original n,pi to «j/ij Correspondingly, the pnce of hides has fallen 
from o«i to o«j 


Extent of These Changes Depends on: 

1 ElasticttiesofSupplyandDemand The extent of these liiangM 
depends on two things First, as always, it depends on the ^ 

and demand in question If the cattle ind.«try as a whd^ 
elSU m supply, 1 e , if a small rise in its profitability cau^ a large 
SS imo It, tlien a rise in demand for beef will pr<^^ 

ta. =. *= ■SJ'. 

preciable effect on the pnce of hidra It the supp y 

» The nature of the supply curves lu** 

The proatabthty of cattle production l eich price of beef depends 

Sil quantity of beef. more beef mil P» 

m part on the pnce of hidra T^e instead of having a sm^ supP'V 

^vifh^re a‘’s“e.'’of supply 

46 then assumes that the supply curve supply curve for hides, 

beef ON^ 
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price of hides It the demand for hides is elastic, a greater output of 
hides will, of course, produce less effect on the price than if the de- 
mand were inelastic 

2 Possibility of Substitution In the second place, the extent of 
these changes depends on the degree to which beef and hides can be 
substituted in the productive process If tlie proportions of beef and 
hide produced are absolutely inflexible, any increase in the output of 
beef must also produce the same proportionate increase in the output 
of hides If cattle always yielded beef and hides m the same propor- 
tion, an increase of 1 per cent in the output of beef could only be 
brought about by an increase of 1 per cent in the output of cattle, 
which would also bring about an increase of 1 per cent in the output 
of hides If, at the other extreme, it were possible to breed cattle with- 
out skins, then an increase in the output of beef might be obtained 
without any change in die output of hides In practice the trudi gen- 
erally lies between these two extremes There are some processes in 
which the proportions of the products are absolutely fixed — some 
chemical processes, for instance But in most cases some variation is 
possible in the emphasis on the different products of the same process 
Although we cannot breed cattle without skins, we can at least breed 
them specially for beef — ^we may be able to get more and better beef 
inside each hide We could conceivably breed specially for hides, 
though this IS not in fact the case in the cattle industry, the hide be- 
ing a relatively small part of the total value of a beast. In the sheep in- 
dustry, however, we find this specialization carried to considerable 
degree Some sheep are bred specially for their wool, such as Mennos, 
and in this case the mutton or lamb is merely a by-product Some 
sheep, on the other hand, are bred for dieir meat, and in this case it is 
the wool which is the by-product A by-product may be defined as one 
of two or more joint products whose total value is small compared 
with that of Us fellow products 

If we suppose that the proportion of beef to hide m a beast can be 
(hanged easily, then the result of our increase in demand for beef 
will be to shift the proportion in the favor of beef That is, tlie fact 
that the price of beef has risen while the price of hides has fallen will 
make it profitable to breed cattle which contain more and better beef 
inside each hide Consequently, there will not be so much of a nse in 
the output of hides as there might be if tlie proportion of beef to biHp 
produced by a single beast were absolutely inflexible If, therefore, beef 
and hides are substitutable in production, a cliange in the demand for 
beef will brmg about a smaller change in the pnce of hides than it 
ivould if beef and hides could not be subsUtuted one for another. 
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Competitive Supply 

The analysis of competitive supply follows the same hnes Suppose, 
for instance, that cotton and tobacco are in compeutive supply, tor 
both are grown in the same region on the same kind of land Then a 
fall in demand for tobacco will lower the price of tobacco, drive re- 
sources out of the tobacco industry, make the rent of the tobacco- 
cotton land cheaper, lower the costs of production of cotton, laise the 
supply of cotton, and therefore lower the price of cotton 


Complementary (Joint) Demand 

Similar propositions can be derived from the study of comple- 
mentary and competitive demands Consider first the case of a nse 
in the supply curve of a commodity which is jointly demanded with 
another For instance, if an improved pig is discovered which will pro- 
duce much more qmckly and cheaply than previous pigs, there 
will be a rise in the supply of pigs, for at each pnce, now, more will 
on to the market than before This will cause a fall in the price 
of pigs and of bacon, and a rise m the consumption of pigs and bacon 
A nse in the consumption of bacon, however, may well cause a nse 
in the demand for eggs, for more people will now have bacon and eggs 
for breakfast or lunch than before A nse in the demand for eggs will 
usually bring about a nse in the pnce of eggs Thus an improvement 
in pigs may raise the pnce of eggs This can be illustrated with supply 
and demand curves, just as m the last case The extent of these move- 
ments again depends upon two things The first is the etoicity of 
demand and of supply-especially the elasucity of d^d for ^ 
and the elasticity of supply of eggs Second, it 
the proportions in which the two commodities are 

increase in the consumption of bacon would cause no app 
change in the consumption of eggs 
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tion Then the improved pig, which we saw might result in a nse m 
the pnce of eggs, will cause a fall in the price of beef The increased 
supply of pork ivill lower its pnce and increase its consumption Con- 
sumers will turn away from the dearer commodity, beef, toward the 
cheaper pork The demand for beef will declme, and the price and out- 
put of beef will also decline, except m the unlikely circumstance of a 
perfectly elastic supply of beef 


Application to Factors of Produchon 

The interrelationships of demand are of great importance in inter- 
preting the demand for factors of production Where two factors of 
production are substitutable m production their demands will be 
competitive A rise m the price of one without any change in the price 
of the other will cause a fall in the employment of the first but a nse 
m the employment of the second Land and labor are frequently in 
this relationship Where land is cheap and labor is dear, "extensive" 
farmmg is the rule, using much land and little labor Where land is 
dear and labor is cheap, we have intensive farming, usmg little land 
and much labor 

Two factors of production may, however, stand in a relation of com- 
plementary demand A good example is the demand for machines and 
for skilled machinists In this case a scarcity of one factor will cause a 
fall in the demand for the other If there are few marhini.u there will 
be little demand for machines It there are few machines there will be 
little demand for machinists A fall either in the tvages of machinists 
or m the price of their machines wiU bring about a rise in the employ- 
ment of both machinists and machines A fall m the price of marirnf^ . 
therefore, may cause a decline in the demand for unskilled labor and 
a nse in the demand for skilled labor This example should warn us 
against the fallacies which result from treating factors of production m 
too broad categories From the point of view of economic analysis it is 
hardly too much to say that there is no such thing as "labor as a whole,” 
and the movement of such a "whole" must always be analyzed in temis 
of movements in its component parts 


Questions Reserved for Part HI 

We have now reached the end of this part of our inquiry We have 
asked ourselves, “Why are parucular prices what they are?” We have 
given an answer to this question m terms of two powerful weapons of 
mlys«pply and demand We have not as yet delved deeply into 
the question of ivhy supply and demand are what they are, although 
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we have gained some ground on that point This question, however, is 
taken up in Part III There we shall go into the theory of production 
and of Ae individual firm to seek for the underlymg forces which de- 
termine the position of supply curves We shall also go into the theory 
of consumption and of individual choice to seek for the underlying 
forces whiA determine the position of demand curves Another topic 
which we have mentioned only in passmg is that of monopoly and the 
effects of monopolistic elements m the competiuve system This also 
must be postponed For all ±e importance of these topics they are, in 
a sense, secondary to the purpose of this part, which was to get a broad 
picture of how the system of economic life works and by what devious 
paths er nnnmir change operates Consequently, we shall leave the 
problems of particular prices now and go on to enter another broad 
provmce of our subject— the province usually known as the theory of 
money, which might perhaps be better known as the theory of general 
prices and outputs, or macroeconomics. 


QUESTIONS AND EXERCISES 

1 Suppose that (a) lemons can be grown only on a certain very limited 
area of land in California, (b) imports of lemons into the United Slates 
have been prohibited for some time past Suppose now that doctra dw 
cover that a sure way to avoid colds is to eat two lemons a day What do 
you rh'Tilr would be the effect of this discovery on the following? 

a The normal demand for lemons 
b The normal supply of lemons 
c The price of lemons (i) immediately and (u) eventually 
d The output of lemons (i) immediately and (u) eventually 
e The wages of lemon pickers (i) immediately and (ii) eventually 
f The profits of lemon growers (i) immediatdy and 
e The vent of lemon-growing farms (i) immediately and u) eventually 

h The orange industry (i) immediately and (ii) eventually 

2 Lp?cL”Te‘above“^cLi that coincident wiUi « 

the prohibition on the import of lemow « remold the effects 

of the discovery in this case with the effects “ ^ ^ Umted 

3 Discuss the probable effects of a tax on sugar refined in 

4 S^government of Northern Ireland ptod a 

in Northern Ireland, whether prodw:^ at Ireland batter 

reeds of this tax were given as a subsidy to tne ivorm 

producers Discuss the probable culture is useless, 

5 It has been claimed the pockets of the land- 

as all subsidies eventually find theii way mro V 

Ler in the fonn of higher rents D«cuss this cnncism 
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6 What will be the effect of a tanff on the Temuneration of factors of pro- 
duction employed in the protected mdustry? Who really benefits from 
a tanff? Who suffers? 

7 (a) Suppose that the supply curve in Figs 44 and 45 cmncided with the 
demand curve over a certain range of output What would be the eco- 
nomic significance of such a demand and supply? (b) Discuss the case 
m which the demand curve lies wholly above or below the supply curve 

8 Under certain agncultural marketing schemes (eg hops in Bntain, 
tobacco in the United States) each producer is allotted a marketing 
quota, and is penalized if he s^s more than his quota Discuss the prob- 
able effects of such a scheme on the remuneration of the various factors 
of production involved and on the price of the product Who gets most 
of the benefit from such a scheme? 
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MACROECONOMICS 





CHAPTER 13 


ECONOMIC AGGREGATES AND AVERAGES 


“Macro-" and “Micro-” Economics 

There are two mam branches of modem economic analysis, to which 
the names "microeconomics’* and “macroeconomics" may conveniently 
be given Microeconomics is the study of particular firms, particular 
households, individual prices, wages, mcomes, individual industries, 
particular commodities It is in this part of the subject that the tools 
of demand and supply, the marginal analysis, and the theory of the 
individual firm and industry are particularly useful Many economic 
problems and poliaes, however, are concerned not so much with in- 
dividual prices, commodities, and firms, but with aggregates, not with 
the price of cheese, but ivith the price of everything, or the “general 
level” of prices, not with the output of butter but with the general 
level of output as a whole, not with individual firms but ivith the 
whole economic system Macroeconomics, then, is that part of the 
subject which deals witli the great aggregates and averages of the sys- 
tem rather than with particular items in it, and attempts to define 
these aggregates in a useful manner and to examme how they are re- 
lated and determined 

Policy Significance of Macroeconomics 

From the point of vieiv of economic policy macroeconomics is ex- 
tremely important This is because the economic policies of govern- 
ments concern tliemselves of necessity not with individuals, but with 
large groups and aggregates of mdividuals Indeed, from an economic 
point of vieiv the national state iteelf is an aggregate of individuals, 
and must therefore be treated in macroeconomic terms It is true, of 
course, that governments may have to concern themselves with the de- 
tailed regulation of particnlar prices and particular firms or house- 
holds Unless It IS an arbitrary and tyrannical government, however, it 

«37 
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must deal with individuals not as individuals but as members oE some 
group or aggregate of mdividuals, this is what is meant by the "rule 
of law ” It can be said also that the mam economic responsibilities of 
government lie in the regulauon of the aggregates of the system- 
general prices, general outputs, the general volume of trade, and so 
on — and that the more it intrudes itself mto ihe detailed regulation 
of particular pnces, wages, and the like, the less successful is its policy 
likely to be 


Difficulties in Macroeconomic Analysis 

There are certam difliculties and dangers in macroeconomic think- 
ing which should command attention In the first place, many propo 
sitions which are true of individuals or of small groups turn out to be 
untrue when we are considermg the system as a whole There are 
many things also which an individual can do only because most other 
individuals refrain from doing it Most of us, having money m our 
wallet, feel able to go to a movie or take a train ride Yet, clearly, if 
everyone tried to do these things at once, there would be no seats avail- 
able for moat people either at the movies or on the tram Smularly, in 
normal times anyone who has a bank deposit is free, and able, to go to 
the bank and exchange it for cash, but if every depositor did this at 
once, the bank would have to close Any individual can inaease the 
amount of money he has by simply not spending as much money as he 
receives Unless there is actual creation of new money, hoivever, it is 
impossible for all people to spend less than they receive, for every ex- 
penditure IS at the same time a receipt to the person to whom it is 
Lde In maaoeconomics, therefore, we must be on our guard agamt 
eeneralumg from our individual expenence, just because we ourselves 
can do somlthmg is no reason for supposing that everybody can ^ it 
It the same time Generalumg from our own expenence is ^ a 
common habit that we constantly fall mto it. it is, however, 
the greatest sources of error in social thinking 

Dangers in “Aggregative" Thinking 

The second danger m macroe^nomic 
ferent kind, it is that we may think too ^ily their 

if they were homogeneous, without realizing sign 

m^irLposirand "-/-r w 

political thmking Conscmdy m ^ o£ people 

i^ussia." or "The Umted States, as if these aggrega 
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were single enuties For some purposes they can, indeed, be m re- 
garded, and unless they are so regarded discussion becoma almost 
impossible We cannot, every tune we mention “The United States, 
substitute "The people living on North American betiveen Cmada 
and Mexico, their separate habits, characters, divisions, groups, classa, 
partiM, insututions, and oiganizauons ” Neverthelas, it is easy in dis- 
cussion of any kind to forget that shorthand symbols like "The United 
Stata” in feet stand for a great, complex diversity of men and msti- 
tutions, which for some purposes, but not for otliers, can be regarded 
as a single entity In macroeconomic discussion likewise it is easy to 
forget that the aggregates or averaga under discussion are in fact made 
up of innumerable individual items, and that changes in thar internal 
structure or composition may be more significant in the interpretation 
of some particular problem tlian changes in the aggregate itself To 
take but a smgle example Many economists have tried to postulate a 
relationship between the average wage and the volume of employ- 
ment, on the analogy of the “demand for labor" of a particular kind 
The "average ivage," however, is derived from a very large number of 
particular wages — e g , wages of carpenters, machinists, nurses, and the 
volume of aggregate employment, m so far as it depends upon wages 
at all, may depend much more on the relanve structure of wages than 
on the average level If, for mstance, wages of carpenten rose but 
wages of nurses fell, the average might remain unchanged, but if the 
employment of carpenters fell only a bttle, whereas the employment of 
nurses rose a great deal, aggregate employment would rise 

Aggregates Must Be "Interesting" 

A third danger in aggregative analysis is that the aggregates which 
compose our system may not be significant or “interesting " An ag- 
gregate consists of all the items m a given universe which conform to 
some definition A definition is a kind of verbal hedge or wall — it sets 
up an enclosure inside of which stand all the things which conform to 
the definition and outside of which stand all things which do not so 
conform There is no limit to the number of such enclosures which 
can be made Some of them however are mterestmg and some are not 
Thus we might define a gazoola as a left-handed person ivith red hair 
There will be some argument of course as to how left-handed and 
how red-headed a person has to be before he can qualify as a gazoola, 
as practically all definitions are a little vague — the enclosure is di- 
vided oE from the outside world by a fog rather than by a fence One 
might even imagine learned disputes among the gazoolologists as to 
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what constitutes a "real" gazoola Garoolas of course, once we agreed 
on a definition, could be counted, and statistics, even time senes, of 
the number of gazoolas compiled Studies could be made of their 
geographical distribution, their heredity, their marital histones, their 
aggregate and per capita income, their wealth Doctoral dissertations 
and textbooks could be written about them, professors of gazoolology 
established, even interdisciplinary research developed between ga- 
zoolologists and related disaplmes In fact this does not happen, even 
though some things which happen m academic circles are only slightly 
less ndiculous It is important to ask why the pzoola is so neglected, if 
only to throw light on why certain other definitions, concepts, and 
fiel^ of study are pursued The answer is simple the gazoola is 
neglected, indeed was not even named until I named him, because he 
IS not interesting 


Aggregates Are Interesting Only If They Con Be Functionally Related 

Interest is the nutnaon of science, and no concept or study will live 
m the minrfs of men unless somebody finds it mteresung The gazoola 
is not mterestmg m spite of the fact that he exists, and that a whole 
potential field of study waits to be erected around him The gazoola 
IS ]ust as "real” as the plumber, the Seventh-Day Adventist, the Amen- 
can, the Jew, the Negro, the economist Like these he could be idenu- 
fied, seen, touched, smelt, heard, and perhaps even, in some cultures, 
tasted He is not interesang because he has no junction Gazoolas do 
not do anything, and do not have anything done to them, as such They 
are not perceived by others as constituung a group, nor do they per- 
ceive themselves as a unity Their behavior as an aggregate is simply 
the sum total of the individual behavior of particular gazoolas it an- 
not be assumed to depend on the behavior of any other aggregate In 
mathematical language, if G is some quanuty descnptive of dm af 
gregate of gazoolas-their number, weight, mcome, I Q , or any othm 
qi^tityJT makes no sense to write that G is - 
H(G = F(H)) where H is any other quanuty m the unive 
discovered that such functions or relauonships existed “T ^ 
even if the gazoola were not perceived as 

cept would immediately have scientific mtmest Sup^ ^ ins^^^ 
that all or most gazoolas were more inventive, P » 
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of the whole group The gazoola index might become almost as use 
ful, and even more meaningful, than the intelligence quotient 

Difficulties of Definition 

1 have used what may seem to be an absurd or even frivolous ex- 
ample above because so many grave discussions in economics as m 
other saences are almost as absuid A great deal of breath and ink have 
been wasted m economics, for instance, on the question of the “cor- 
rect” definition of concepts associated with words like “capital,” “in- 
come,” "value,” and so on For a long time it was customary in text- 
books of economics to begin with a chapter of definitions and concepts 
The definitions given m Chapter One were usually forgotten by the 
middle of Chapter Two, but at least the author had paid homage to the 
great principle of linguisuc monogamy — one meaning wedded to one 
word Unfortunately this is a prinaple quite inadequate to take care 
of the number of meanings wanting words, and some form of bnguistic 
polygamy, or at least Hollywood marriage, seems to be m order 

Economic Dimensions 

About the only distinaions which are quite clear, and about which 
there can be no argument or shadow of doubt, are those based on 
differences in dimensions In Newtonian physics, for instance, all 
quantities can be reduced to some combination of powers of the three 
basic dimensions Length (L) Mass (M) and Time (T) Thus 
is simple length (L), or so many feet Veloaty is measured as a length 

per unit of time so many feet per second Acceleration is 

the change m velocity per unit of tune, and is measured therefore as a 
length per unit of time per unit of time or as so many feet per 

second per second Distance should never be confused with velocity, 
or veloaty with acceleration, the difference in dimensions betiveen 
these concepts constitutes a clear and unscalable harrier between them 
Similarly in economics there are three basic dimensions Commod- 
1 ^ (C), Money (M) and Time (T) The commodity dimension is in 
fact multiple it should really be written C^, C, C„ each symbol 
standing for the different physical measure of different commodities- 
tons of steels, bushels of wheat, bars of soap, units of Chevrolets The 
money dimension likewise may be multiple it may stand for dollars 
pounds, francs, etc ' 

All economic quantmes can be expressed m terms of some combi- 
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nation of these dimensions' Thus capital m physical terms has the 
dimensions C it is always a stock of some physical objects, defined at 
some instant of time Income on the o^er hand has the dimen- 

Q 

sions ^ Capital is a number of bushels or tons of something, mcome 

IS bushels or tons per day or per week or pet year The capital and in- 
come concepts are therefore qmte distmct, and should never he con- 
fused It IS no exaggeration to say that the major source of confusion 
and error in the classical economics is the constant confusion between 
the “capital” (stock, fund) concepts and the "mcome” (flow) concepts 
The wage-fund theory in its crude form exhibits this confusion, as it 
i dentifies a stock (a portion of capital) with a flow (the wages bill)— 
two things which cannot from their very nature be identified, though 
they may be related.' 


Definition Within a Single Dimension Depends on Its Purposes 
I have emphasized the necessity of maintainmg clear and precise 
distinctions between quantiues having different dimensions, both m 
thought and language The boundary between capital and mcome is 
a “natural” boundary, like an ocean which separates two contmenu 
The boundaries wtthm the capital or the mcome concepts however 

iFor some paipoKS an additional dimension, nnlity m sat^awn (U), « nectsssiy 
Most economic theory, however, can be developed wiUiout it See Chapter SZ for a dii 

cussicKi of ttua dimension , * » kri#>Av 

»Some other dimenstoiu of economic quantmes are of interert, and ma y bri^ b e 
noted here A ratio of exchange or "value" a the ratio of two quantities of commodity. 

or ^ The tpeoaV case of a price is a ratio of a quantity of money to a quanoty of coin 

modity. or M We can If we hhe regard money as simply a speoal case of commodity, m 

which rase"? would be 'ncludt^ “ "^*1 ^ M 
perhaps make it wwt^ ^ i iSudei thLfore such things as recunM. 

any asset whatever whidi exchangeable financial instrument The 

bonds, futures contracts, mortgages, ai^mj omer at first sight The rate of 

dnnensiona of the rate of interast P«b»P* 

interest m measur^ “ « wSTch hrth?«»? dt^m Tl.™ "5 P» “ 

f - i n™ - "“I™" "3 

. pnwd ,«T, (liw .1 1 ^ ^ 

a.,,,,. ,,»M b, « I « -1-4 ™ 

of time (see page 814) 



Economic Aggregates and Averages 243 

are to a large extent artificial, like the boundaries o£ states Definitions 
within tlie broad continent o£ "stocks o£ things” or the other great 
continent of "flom of things" are to some extent arbitrary, are matters 
of convenience, imposed on us in the last resort because of tlie limita- 
tions of language There is no point therefore in discussing what is the 
"right” concept of capital or of mcome, if we mean by the "right” 
concept some particular section or area within the broad field of 
"stocks of things” or of "floivs of things ” There are a great many use- 
ful concepts within each field, and likewise a great many useless ones 
The usefulness of a concept depends mainly on the extent to which 
the aggregate defined by it can be related to others, as we have seen 
The problem is in many ways analogous to the problem of the geogra- 
pher in defining a "region ” Everyone would agree that the “Middle 
West” IS a useful concept in geography, even though it might be dif- 
ficult or even impossible to reach agreement as to where its exact 
boundaries lie Similarly within the broad field of "stocks of goods” we 
might define a "region” of, say, "arculating capital," or "goods in 
process,” even though it would be impossible to draw the boundaries 
of tills region in a way that would please everybody 

Overlapping Regions 

Just as the "regions” of a geographer may overlap, dependmg on 
the purpose for which they are constructed, so may the concepts of the 
economist Thus for some purposes "Michigan” is a significant geo- 
graphical entity, because it shares a common state government and 
state law For other purposes it is useful to run a boundary right 
through Michigan, joining its southern part to the "Middle West" 
region and its northern part to the “cutover forest” region Similarly 
within the broad field of "capital,” or stocks of goods, we may define 
overlapping "regions ” Thus for some purposes a distinction between 
"household goods” and "business goods” may be valuable, in so far as 
businesses and households behave differently Cutting across this dis- 
tinction altogether is a distincuon between "durable” and "nondura- 
ble" goods Households possess both durable goods like refrigerators 
and nondurable goods like sugar Businesses likewise possess durable 
goods (factones and machines) and nondurable goods (machine oil, 
gasoline) The essentially arbitrary nature of these distractions, and 
also the fact that their arbitrary nature in no way detracts from their 
usefulness, is admirably illustrated by this last distinction It is clearly 
impossible to draw any clear line between “durable” and "nondura- 
ble” goods There is a contmuous, or nearly continuous, scale of dura- 
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bihty of goods, and any line that we draw is arbitrary For some our 
pos^ we may to draw several Imes-for lnstance^ve may JisK 
Soods into durable, semidurable, and nondurable 
The United States Department of Commerce does this We draw these 
lines, however, mainly because the continuum of the durable-nondura 
ble srale is too complex to talk about No matter where we draw the 
line between durable and nondurable, within reason, the study of the 
changes in the composition of the stock of goods from the standpoint 
of durability will probably be reflected m changes m the propomon 
of nondurable to durable goods accordmg to our arbitrary defimtion 


Dangers in Arbitrary Definitions 

The above example will also serve to illustrate the dangers as well 
as the uses of arbitrary definition Suppose for mstonce that we draw 
the line between durable and nondurable goods at a length of useful 
life of one year, so that all goods with a length of hfe of less than a 
year are classified as "nondurable” and all goods with a length of hfe 
of a year or more are classified as "durable " Suppose now that there 
18 a large increase m goods lasung thirteen months and a large decline 
in goods lasting eleven months This change m the composition of the 
total stock of goods will be reflected in a sharp rise m the quantity of 
"durable” goods according to our defimtion, and a sharp fall in the 
quantity of "nondurable” goods It will look as if there has been an 
important change m the durability of the stock of goods, m the direc- 
tion of a rise in durability In fact the change may be quite insig- 
nificant, It is merely the acadent that the change occurred across the 
arbitrary boundary which made it look significant The measurement 
of changes therefore at arbitrary boundaries is always open to some 
question Changes across these definitional boundaries are accurate 
measures of the total changes m the composition of an a^regate if the 
actual changes are uniformly distributed through the total field Thus 
if all Items in the capital stock increased in durability, then no matter 
where we drew the line between durable and nondurable goods there 
would be a rise in the proportion of durable goods as defined, which 
would have some significance as a measure of the general rise m dura- 
bility 


Classifications of Goods; Instruments and Goods in Process 
Many other classifications of the total stock of goods are possible, 
based on more or less continuous arrangements of properties of these 
goods Thus we may make a distinction between "mstruments" and 
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“goods m process ” "Instruments" are those goods which are complete 
in themselves and which render a succession of services over a penod 
of tune Houses, factories, machines, automobiles, domestic animals 
are all examples These things are frequently called "fixed capital," not 
so much because they are fixed in position as because their physical 
form does not change significantly m the course of their service Such 
things depreciate in value as they are used, even apart from any minor 
changes in their physical form Even the celebrated one-hoss shay, 
whose physical form remained unchanged for a hundred years, would 
have depreaated in value between the time of its creation and the dra- 
matic moment of its dissolution 

“Goods in process” are those dungs which are not complete m them- 
selves and which must undergo a complete transformation of form 
before they render services Raw matenais of all kinds, such as wheat, 
flour, coal, or iron, are good examples of this category These are fre- 
quently called "circulating capital" as they must be completely trans- 
formed physically before they yield services Wheat must be turned 
into flour, flour into bread, before diey can yield satisfaction The 
distinction between "fixed” and “circulating" capital, like other classi- 
fications of capital, IS not absolutely clear, nor is it important that it 
should be so Taken over a hundred miles, die gasoline m the tank of 
a car is clearly circulaung capital and the tires are fixed capital, for al- 
though they wear a little their form is essentially unchanged Over 
tiventy thousand miles, however, the tires are as much circulating 
capital as the gasoline, for they have yielded up their form entirely 
The tires as well as the gasoline have been transformed into "miles " 

“Original Goods" and "Produced Goods" 

Another distinction frequendy made is that which involves the di- 
vision of the total stock of goods mto "original goods” and "produced 
goods " Original goods are those which have value but which have not 
been produced by man Land is usually regarded as the mam example 
Mmerals, coal, and other minable deposits may also be included Pro- 
duced goods, on the other hand, include such things as buildings, raw 
materials in storage, and equipment of all kinds, which have been cre- 
ated by the activity of man This distraction is perhaps the most diffi- 
cult of all to maintain clearly, yet it has played an important part m 
aonomic thought According to Ricardo, for instance, "land” is the 
original and indestructible properues of the soil " But in any given 
rase It IS difficult, and often impossible, to distinguish between what is 
onginal and indestructible" and what is produced and mortal It may 
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be quesuoned, m view o£ what neglect and erosion can do, whether 
time are any properties of the soil which are indestructible, except 
perhaps m tlie ever-fertile nver bottoms It may be questioned alw 
whetlier land is indeed not "produced ” Is not the labor and invest- 
ment of the pioneer whose sole reward is the ownership of land an 
act of “production" of land? It twU not do to assume too liastily tliat 
tliere is a vital and clear distinction betiveen "land" and "produced 
goods " 

Nevertheless, die distinction has some foundation in reality There 
is a difference betiveen diose goods which come into being as a result 
of conscious effoit and those goods which are “windfalls," wluch are 
discovered acadentally The prospector who finds a gold mine after 
tiventy years of heartbreaking search has perhaps “produced" the gold 
mine as a result of his activity The man who finds a gold mine by ac- 
adent in his back yard has not "pioduced" it, for it has not come into 
being as a lesult of purposeful activity The impoitance of this dis- 
tinction lests in the fact that the supply of genumely original goods is 
peifectly inelastic The quantity of them whidi will be forthcommg 
depends in no ivay on their price The probability of discovering the 
gold mine in the back yard, for instance, depends not at all on the 
price of gold But the supply of “pioduced" goods null always liave 
some degree of elasticity, ovei a sufficiently long penod of time If die 
price of gold is high, presumably more prospectors will be encouraged 
to pursue their labors, and therefore the probability of discovering 
gold IS greater than it would be if the price were low. 

A Classification Diagram 

It will perhaps be helpful if these distinctions are shown m di- 
agrammatic form, as in Fig 47 We suppose first tliat all thmgs in eust- 
ence at a moment of time are spread out in the "field" of the paper 
The thick black line then lepresents the "definition" of capital m tiie 
bioadest sense as the total stock of thmgs at a given moment having 
economic significance The shape of the figure is of no importance, I 
have drawn it as a closed figure, however, to show that die number of 
thmgs having economic significance is hmited, whether the total uni- 
verse is mfinite or not It is not always perfectly clear exactly where 
this boundary lies, but there will be agreement as to its general l oa - 
tion Thmgs which are pnced, aie actually exchanged, or am o 
for exchange are cleaily widiin the boundary Things which m po 
tcntially pnceable or exchangeable probably should be m it 
which may mfiuence thmgs which are exchangeable are more on 
fully mcluded or excluded Argument about the exact position o 
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boundary, however, does not invalidate the concept of a region Within 
the region, therefore, we can distinguish subregions by drawing further 
boundaries In the figure I have drawn four such subboundanes, each 
dividing the total region into two parts The line m separates the 
region into durable and nondurable goods, bb into business and 
household goods, cc into onginal and produced goods, dd into instru- 


Significaje^ 



_ 6 

Xhmgs naviag So 
Fig 47 Classifications of Goods 


ments and goods in process Clearly many other divisions could be 
made With four such divisions the maximum number of classifica- 
tions or “cells'* in the figure would be 16, or 2" where n is the number 
of twofold divisions Thus all goods m the area "A" are nondurable 
household, in process, and produced Only nme of these cells are 
represented m the figure because of the way in which the dividing 
toes have been drawn Thus dd and an do not intersect ec This r^ 
fleets an assumption that all original goods are both durable and are 
mstruments The figure, however, is not intended to express the exact 
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empirical relationships among these divisions, but merely to illustiate 
a principle. 


THE INCOME CONCEPTS 

The problems of classification and definition which we have ex- 
amined briefly in the case of the capital concepts are present to an 
even greater extent in the case of the income concepts The general 
distinction between the capital and income concepts is, of course, a 
very clear one, based as it is on a difference in dimensions Any 
quantity which is measured without reference to a penod or length 
of time, but only with reference to a date or instant of time, is a 
"stock” or capital quantity Any quantity which is measured as so 
many units per untt of time— dollars per year, bushels per day, gallons 
per second — is a flow or mcome quantity 


Production, Consumption, Accumulation 
Corresponding to the broad concept of physical capital as the total 
inventory of economically significant objects we have three flow" 
concepts— production, consumpUon, and accumulation The total 
inventory of stock may be compared to a gigantic pool of things 
Into this pool new things are constantly pouring from the producuve 
process Bushels of wheat are added to it as they are grown, piglings 
are added to it as they are farrowed, pigs are added to it as piglings 
grow up, buildings are added to it as they are built, and so on Out 
of this pool things are constantly draining away into consumption 
Food IS eaten, clothes are worn out, coal is burned up, marines groiv 
obsolete, depreciate, and are scrapped Production, therefore, is the 
process of adding to the toul mventory of stock ^sumption is 
process of subtiactmg from this total mventory The difference ^ 

E a.. »» of p.oa„coon ,.d mo of “jr “l^ 

ollrf ate of md .ceomoloMO. a » the mo « 

IS mcreasme If wheat is being produced at a rate of 100 miHion 

bushels a yL and consumed at the rate of 

then the stocks of wheat are increasing at a rate of 10 milhon busneu 

a year 

The Problem of "Netness” 

„ fte of . mgl. 

tdentdyutg prodortion as the poss la e from the towl 

of the commodity, consumption as the gro 

stock, and accumulation as the net additions Even m this case, 
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ever, a certain difficulty may arise where some of the stock is used m 
the production of further stock Thus scrap iron is used in the produc- 
tion of further non — should the consumption of scrap iron in the 
furnaces be counted m the total of consumption, and the non pro- 
duced from these same furnaces be counted as production, or should 
the iron used in the furnaces be deducted from the iron produced by 
the furnaces to obtain a figure for "net" production? This problem 
of what constitute “netness" in production is one of the most trouble- 
some in the theory of income If the definitions are consistent the 
measure of acatmuklion is not affected, but the more "gross" our 
concept of production the larger will be the totals of both production 
and consumption Thus in the case of iron, suppose that 100 million 
tons are produced at the furnaces, 26 million tons of scrap are con- 
sumed in the furnaces, and 10 milhon tons are lost or consumed by 
rust We can if we like say that 100 million tons have been produced 
and 85 consumed, with a consequent addition of 65 to the total stock 
of iron, or we can say that net production was 75 million tons, net 
consumption 10 million, agam ivith an accumulation of 65 million 
tons 

Depreciation and “User Cost” 

In considermg the problem of what should be included in the ag- 
gregate of all production and consumption, the problem of how 
"gross" our measures should be becomes an acute one Wheat is made 
into flour, flour into bread, should we count the wheat and the flour 
and the bread, or should we count only the bread m the total of 
production, on the grounds that to include the wheat and the flour 
would result in "double countmg," since the wheat is simply trans- 
formed into the flour and the flour into the bread? We may feel fairly 
sure of the answer in the above case, as the ’ net” concept here gp*-™. 
to be clearly more interesting and sigmficant than the "gross” con 
cept The problem does not end at this point, however Some ma 
chinery will have depreciated in the course of producmg the flour and 
the bread This depreciation is clearly part of total consumption, yet 
should It be deducted from the production of bread in order to arrive 
at an aggregate of net production? It would seem that if we deduct 
the flour we should also deduct the wear and tear on the machinery, 
for both are equally "real costs" of producing the bread— both repre^ 
sent a diminution in the stock of flour or machinery in order to in- 
CTease the stock of bread There is, however, a possible difference If 
the bread were not made, the flour would presumably remain intact, 
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short of damage m storage If the bread were not made and the bakerv 
stood Idle, however, it would still depreaate. perhaps less-^ 
even more-than it would if it were used, throu^i the mS 
procewes of physical and chemical decay, the "iron law” of moth and 
rust Perhaps therefore we should deduct only that part of deereiaa 
non which can be dearly attnbuted to the production (called bv 
Keynes user cost”) in defimng our "net" product ' 


Subsistence as a "Cosf 

The difficulty, however, does not even rest at this point Producuon 
almost inevitably involves labor, and labor cannot be performed un- 
less the worker is fed and dothed Should therefore the "subsistence” 
of the worker be deducted from the total of production m order to 
amve at a "net product”? Ricardo and the other classical economists 
certamly thought so We do not count the food of the cow in the total 
net product, only the milk which that food produced by bemg, as it 
were, passed through the cow Why, then, should we not also dpdnr i 
the food of the stockman and the milker from the gross product, as 
this equally goes to produce the energy which is just as necessary as 
the feed in the production of the final product? At this pomt, how- 
ever, the modem economist generally revolts m a democratic society 
we cannot lump together the “labonng poor and the laboring cattle” 
as Adam Smith did, and regard the subsistence of both as simply a 
"real cost” which must be deducted from the final product in order to 
amve at the true net produa Sentiment apart, however, there is 
much to be said m logic for the classical point of view 


Accumulation Concept Not Affected by “Netness" of Income 
The above concepts are illustrated in Fig 48 Suppose that the 
vertical distance AC measures the gross production of a commodity, 
say flour— that is, the total number of units of flour created during 
a given period of time, say a year AD represents the gross consump- 
tion of flour — that is, the total number of units of flour destroyed, by 
any method and for any purpose, durmg the same period of ame DC 
then represents the accumulation of flour, or the net increase in Ae 
stock of flour durmg the same period If consumption exceeds pro- 
duction DC will, of course, be negative, indicating a decumulation 
or diminution in the total stock of flour Now we suppose that a cer- 
tain amount of the consumption of flour, AE, is consumed m Ae 
production of other things (or of flour itself) EC is Aen the net 
production of flour, ED Ae net consumpaon DC still represents 
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the amount of flour accumulated 1 
difletence between net production 
where we place the point E For 
different purposes we may wish to 
place the point E at different lev- 
els, say £21 Bh; 

Goods of Zero Length of Life 
If now we wish to get a picture of 
the aggregate production-consunip- 
tion-accumulation patterns, m real 
terms, we need to visualize a figure 
like Fig 48 for every commodity 
For every commodity we can postu- 
late a gross addition to stocks (gross 
production), a gross subtraction 
(gross consumption), and various 
definitions of net production and 
consumption, depending on our 
definition of "consumption for fur- 
ther production" We may find 
some Items which seem at first sight 
difficult to fit into this picture, but 
we shall find nothing in economic 
life which IS basically inconsistent n 


t IS clear that DC is equal to the 
and net consumption, no matter 



Fic 48 Gross and Net Product 
1 It Thus there are some com- 


modities (services) which have so short a length of life that we can 
hardly regard them as having any "stocks" at all Production and con- 
sumption in this case occur simultaneously, and it seems a little odd 
to regard production as the act of adding to zero stocks, an addition 
which IS immediately subtracted in consumption Nevertheless by so 
regarding the production of services we can fit the concept into the 
general pattern without any distortion of reality 


Services and “Psychic Capital" 

From one point of view, indeed, it can be argued that all tbmgs 
which we regard as services involve the creation of capital Thus a 
haircut involves the creation of a capital good— the barbered head— 
which inexorably depreciates as the days go by and must be replaced 
after a period suitable to the profession of the subject The growth 
of a discommodity, whether it is unwanted hair or unwanted grass, is 
as much depreciation as the decline of a commodity Even in the case 
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of services where the embodiment is not apparent to the senses we 
can suppose that “psychic capital” is created which also depreciates 
and eventually has to be replaced by another act of production Thus 
attendance at an opera produces a “psychic good" which might be 
called “just having heaid an opera ” As long as this psychological state 
IS in good repair we feel no urge to go to another opera The state, 
however, decays, and after a period we find ourselves in the state of 
"not having been to the opera for a long time,” whereupon we go to 
hear another opera and restore the original state of agreeable musical 
fullness It IS pleasant to speculate whether the memory of a bad opera 
lasts longer than that of a good one, however that may be, it is clear 
that the rate of depreaation vanes greatly from person to person For 
the ardent fan the state of “just having been to the opera" decays over- 
night, in another the state may be kept in repair quite adequately by 
an annual visit to the Metropohtan 


The "Product” of Government 

Some difficult problems are presented in the field of income con- 
cepts by government activity, mamly because the "product” of govern- 
ment acuvity in real terms is difficult to measure, and cannot be 
measured directly, and also because it is difficult to say how the 
product of government should be apportioned among the various 
beneficiaries At one extreme the cost of government might be re- 
garded as a sort of “overhead” of soaety at large, providing something 
of the framework within which the productive process is earned on, 
but not in itself consututmg a product On this assumption the whole 
cost of government would be deducted from the gross prodiwt in 
order to calculate a net pniduct At the other extreme one mi^t «- 
sume that government produced an intangible but real ^duct which 
was apportioned among the people in proportion to the H 
nils Lumed that coiresponding to the flow of taxes « 
there is a flow of some invisible real produrt for ^^ich ^ 
oavment Neither of these extreme assumptions is at all satisfa ^ 
En the pracuce of nauonal income aaountmg uneasy compromises 
must be made between them 

AGGREGATES OF CIRCULATION AND EXCHANGE 

The concepts of production, 

“flow” or income concepts in the sense ihat ^ 

per unit of time There are however other . eal 

fu economics which correspond more closely perhaps to the p ys 
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analogy of a stream These are the flows of arculation or exdiange, 
and also of geographical movement So many "bushels of wheat per 
year” might refer not only to quantities produced, consumed, or ac- 
cumulated, It might also refer to quantities flowing across a boundary, 
or betiveen two points, or between two owners or sets of owners, or 
from hirms to warehouses Literal streams of wheat flow from the 
wheat fields to the cities, streams of automobiles flow from Detroit to 
the ends of the earth These flows constitute the total volume of physi- 
cal trade Against them flow corresponding "streams” of means of 
payment (money) Even though the money flows may not correspond 
geographically to the flows of commodities, they always consist of 
transfers of money per unit of time betiveen economic organisms, op- 
posite in direction to the flows of the things for which money is paid 

Distinchon Between Income and Exdiange Concepts 

For all that they have the same economic dimensions there is a 
clear and vital distinction between the production, consumption, and 
accumulation concepts on the one hand and the trade and money 
flotvs concepts on the otlier, and much confusion has been caused in 
economics by a failure to keep this distinction in mind Production 
and consumption measure the creation and destruction of things, 
trade and exchange measure the extent to which exisung things are 
shufiled around among oivners or among regions In exchange no 
physical asset is either produced or consumed, but assets shift oivners 
A tratisfer is a simple shift of ownership from one economic organism 
to another, such as a gift An exchange is two transfers in opposite 
dirertions between the same two parties Likewise a money transfer, 
or payment, involves no creation or destrucuon of money, but simply 
a shift in Its ownership Every payment therefore is both an expendi- 
ture and a receipt — an expeniture to the account out of which money 
IS transferred, and at the same time a receipt to the account mto 
which the money is transferred 

Confusion arises among these concepts because a money payment 
m purchase of a household good measures three things the amount 
of the money payment itself, the value of the goods for which the 
money was paid, and the value of the consumption of these goods 
when they are consumed For purposes of analysis, however, these 
thTO things must be kept disunct Thus even when somebody buy« 
and eats a ten-cent ice cream three thmgs have happened (1) a transfer 
of money (ten cents) from the buyer to the seller, (2) a transfer of ten 
cents worth of ice cream from the seller to the buyer, (3) the con- 
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sumption of ten cents’ worth of his assets (ice cream) by the buyer 
The first two items constitute an exchange If they are included in 
aggregates they will be in aggregates of trade or of money flow The 
last Item is part of consumption, and will be included m the aggregate 
of consumption 

Exactly similar considerations apply to the important distincuon 
between the earning of income and the receipt of money The receipt 
of a pay check is not the earning of mcome, but is again an exchange, 
though not such an obvious one as the exchanges involved in Ae 
purchase of consumer goods We go to the pay office possessed of a 
claim on our employer for, say, $100 We return with a check which 
IS essentially a claim on a bank for $100 In the earning and receipt 
of wages, therefore, three distinct items or operations are again 
present The earning of income is the accumulauon of a claim against 
the employer as labor is performed When wages are paid this wage 
claim IS given up to the employer Even though nothing physical 
changes hands it is generally understood that the payment of ivages 
constitutes a relmquishment of the wage claim Then in return for 
the relinquishment of the wage claim the employer pays the worker 
an equivalent sum in money. These distmctions may seem almost 
trivial, their importance, however, especially when the mdividual 
are aggregated, will become clearer in later chapters 


Aggregates of Prices and Valuation Coefficients 
Just as there is a problem of the defimtion and classification of 
aggregates of stocks or of flows of goods, so there is also a problem— 
fortunately fairly simple— in defining and classifying aggregates of 
prices A price is the ratio of a number of monetary units (eg, dol- 
lars) to a related quannty of some physical good There are two buds 
of price ratios which are significant in economics The most obvious 
IS the ratio of exchangt^i e , the ratio of the amount of money paid 
for something m an actual tiansacUon to the amount of goods m 
other assets paid for by the money Thus if somebody buys^20 tons 

of wheat for $40, the price of wheat m the transaction is ® 

$2 per ton. Prices as quoted and recorded m statist fr^uen^ 

repLent not ratios of exchange in actual exchanges but 

or to buy at the ratios quoted Thus a price tag in a store is eqmvale 

to an offer to exchange the goods in quesuon at the 

xauos also exist, however, which are neither 

changes nor of offers to trade These ratios may be described as ixUu 
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tion coefficients. Valuation is the process whereby we calailatc the 
equivalent in some measure of value of a physical quantity of the 
valued objects. The valuation coefTicicnt then is the ratio bettreen 
the value of something, expressed in units of tlie measure of value 
“dollars” again are an example — and the quantity, expressed in some 
physical terms, of the thing which is valued. Tims in compiling a li.st 
of personal assets tve might value two carpets at SIOO. The SlOO is 
simply a figure expressing the equivalent of the carpets in the measure 
of value. It does not represent an offer to sell, or a ratio of actual ex- 
change. The valuation coefficient would be S200 per carpet. 

Tfje problem of defining and measuring price leriels will be dis- 
cussed in the following chapter. Here, however, it should be observed 
that every price level refers to some specific aggregate of prices or 
valuation coefficients. Within the total universe of prices various sig- 
nificant classifications can be made, some of which may overlap, just 
as in the case of the classification of the stock of goods. One important 
classification, for instance, is into wholesale and retail prices — i.e., ac- 
cording to the stage in tlie process of production at wliicli the prices 
are measured. 

It should be observed that exchange ratios, actual or potential, al- 
ways refer to actual or potential /loirs; valiiaiion coefficients generally 
refer to stocks. In general valuation coefficients are based in some way 
or another on exchange ratios, past, present, or future. Thus a valua- 
tion may be made by recording the original exchange ratio when the 
valued article last participated in an c.xcliangc (was bought) and 
making some allowance for depreciation (or even appreciation) since 
that exchange. Or it may be made by observing the actual exchange 
ratios of similar objects which arc being exchanged at the moment. 
Or it may be made by noting the ratio at which the object will be ex- 
changed at a future date (say, in tlie case of a bond) and making some 
allowance (discounting) for the futurity of the exchange. In any case 
it is clear that no basis tvould be present for s’aluation unless there 
was in continuing existence a system of actual exchanges. This gives 
the price aggregates of actual exchanges a peculiar importance. 


QUESTIONS AND EXERCISES 

1. Each of the “cells” of Fig. -17 represents a fourfold classification of 
rapital. TVnte out the exact classificaiion corresponding to each cell. 
How many possible classifications arc missing from the figure? TVhat arc 
they? Draw a figure in which all the possible classifications based on ihc 
divisions of Fig. 47 are included. Draw a figure which shows all possible 
classifications based on five twofold divisions. 



256 MACROECONOMICS 

2 What are the dimensions, in terms of the length-mass-time system, of the 
following physical quantities (a) atmospheric pressure, (b) rainfall, 
(c) stream Bow, (d) density 

3 What ate the dimensions, in terms of the commodity-money-time-length 
system, of the following economic quantities (a) gold reserves, (b) de 
pieaation of capital, (c) yield of crops per acre, (d) density of popula 
tion, (e) elasUQty of demand, (f) a speafic tax, (g) an ad valorem tax 
(Note* in determining the dimensions of any quantity, always start by 
investigating the nature of the unit in which it is measured } 

4 List the economic quantities which have the following dimensions. 


(a) 


Commodity 1 
Commodity II 


(b) Mesa 

' ' Length 


(c)?^ 

Tune 


5 Suppose that it takes 10 bushels of wheat to produce 8 bags of flour, and 
that 1 bag of flour produces 30 loaves of bread Suppose that in a given 
tune penod gross production is 120 bushels of wheat, 88 bags of Sour, 
and 2100 loaves of bread Net consumption (that is, consumption not 
resulting in further production) is 5 bushels of wheat, no flour, and 
2100 loaves of bread Wliat is the net production, the gross consumpnon, 
and the total accumulation of each of the three commodities? Show that 
the accumulauon can be expressed either as the difference between 
gross production and gross consumption, or as the difference between 
net production and net consumption in each case 



CHAPTER 14 


THE MEASUREMENT OF ECONOMIC 
AGGREGATES 


In the previous chapter we discussed the definition and classification 
of economic aggregates We did not attempt to reduce them to any 
common measure, but thought of them essentially as "lists” or inven- 
tones of many different heterogeneous items, conforming to some 
definition but not othenvise having much in common The problem 
of the measurement of aggregates resolves itself mainly into the ques- 
tion of how to express a heterogeneous list of items as a smgle number 
or quantity 

In ordinary accounting this is done by valuing each item of the 
heterogeneous list in terms of a monetary unit such as tlie dollar The 
concepts and procedures of accounting are of such importance in 
understandmg the measurement of economic aggregates, especially 
m what IS called "national mcome accounting” (see the appendix to 
this chapter), that it will be advisable at this point to devote some 
space to the elementary concepts Readers who are fomiliar with ac- 
counting prmciples may wish therefore to continue the argument at 
page 270, for the sake of completeness, however, some exposition of 
the basic accounting concepts is necessary 

The Balance Sheet 

At the heart of accounting procedures is the statement known as the 
“balance sheet” or "position statement ” In its pnmary form this is 
simply an aggregate or mventory of items of value (assets) pertaining 
to some specific orgamration or group of organizations It is an aggre- 
gate of assets defined by their relevance to the organization for which 
the accounts are made These assets may be both positive or negative 
positive assets are items of value over which the organization has cer- 
tam rights of use, control, and exchange, negauve assets (liabilities) 

257 
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lepresent claims which others have against the oiganization, or which 
represent deductions of some kind from the positive assets 

Net Worth 

If now a sum of the positive and negative items is to be calculated, 
m order to express the total net position of the organization, the 
various items must be capable of measurement in some common unit 
of value, such as the dollmr. If all the items can be so valued the value 
of the positive and negative assets can be summed, and the algebraic 
sum IS called the net worth The net worth, that is to say, is the sura 
of the positive assets, less the sum of the negative assets or liabilities. 
It IS the net value of all the assets which can be related to the organiza- 
tion Ordinarily these aggregates are expressed m the form of a bal 
ance sheet, m which the positive assets are listed on one side (the Irft- 
hand side in Amencan convention) and the liabilities and the net 
worth are listed on the other side As the net worth (N) by definmon 
IS the sum of the positive assets (A) less the sum of the liabilities (L), 
or IV = A - L, the sum of the positive assets must be equal to the sum 
of the liabilities plus the net worth, or A=N + L The two sides of 
the table therefore have an equal sum— that is, the balance sheet 
"balances ” 


Equities 

In Amencan practice the liabilities and net worth are call^ "equi- 
ties " They represent the dismbution of claims on the toul of 
assets between those claimants who are m some sense outside t e 
organization, whose claims are liabilities, and 
are "mside” the organization, whose claims are net worth -ne dis- 
tinction between iXities and net worth is nm 
as claimants which for some purposes might be regarded as 
the organraation, such as bondholders, for other pm^se (to ^ 
pie in finanaal reorganization) might well be Jis m^ 

K time, however, we should have realized that lack of clanty m 
a distincaon m no way detracts from its importance 

The Personal Balance Sheet 



The Measurement of Economic Aggreoahs 259 

for services rendered to Mr Robinson, and cash worth $400 These 
things are his assets He may also, however, have certain claims against 
him called liabilities Suppose he has debts consisting of a mortgage 
with $6000 outstanding, accounts payable to vanous companies 
amounting to $300, a promissory note to Mr Brown for $100, and a 
tax bill for $200 With this information we can calculate his “net 
worth” by the process of adding up the values of all his assets and 
subtracting from this total the sum of the liabilities or claims against 
him In this case the total of his assets is $17,500 The total of his 
liabilities 18 $6600 His "net worth," therefore, is $17,500 — $6600, or 
$10,900 The net worth may be visualized as the sum which would 
be left to his estate if it were liquidated — i e , if all his assets were 
turned into cash and all the claims against him settled 

Claims 

The balance sheet in Table 17 gives a classification of these assets 
and equities together into five groups These are not necessarily the 


Table 17 Balance Sheet 


Asstis 


(a) Things 


Houses and land 

$10,000 

Car 

500 

Personal effects 

1,000 

(b) Claims 


Bonds 

5,000 

Fromissory note 

500 

Account receivable 

100 


Equities 


(d) Liabilities (claims) 


Mortgage 

$ 6,000 

Accounts payable 

300 

Notes payable 

100 

Taxes payable 

200 

(e) Net Worth 

10,900 


John Doe 


(c) Cash 
Total 


400 

17,500 Total ”l7,500 


classifications usually made by the accountant, for we are here dis- 
cussing economic pnnciple rather than accounting practice We divide 
assets into three groups (a) things, (b) claims, and (c) cash " Things ” 
are those items of property the value of which enters into no other 
balance sheet than the one m which they figure Cash (from which we 
exclude bank notes and deposits) also enters into no other balance 
sheet than the one in which it figures Claims, however, have the 
Foperty of apFanng on two balance sheets They appear as an asset 
on the balance sheet of the person who makes the claim and as a liabil- 
ity on the balance sheet of the person against whom the Haim is madp 
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In the example, for instance, one of John Doe’s assets is a §500 promis- 
sory note receivable from Mr. Smith This promissory note, therefore, 
represents a $500 liability— a note payable to John Doe— on the 
balance sheet of Mr Smith Similarly, the account receivable from 
Mr Robinson becomes an account payable to John Doe on the bal- 
ance sheet of Mr Robinson All the items under (b) on the assets side 
of Table 17 will therefore be found on the liabilities side of other 
balance sheets, and all the items under (d) on the liabilities side will 
be found on the assets side of other balance sheets 


The Summation of Balance Sheets 
Tmaginp a soocty ui which all property is held by individuals, and 
all balance sheets are mdividual balance sheets If all the balance 
sheets of this society were collected and all the asset items were hsted 
on one side of an enormous sheet and all the equity items on the other 
side, the “claims” on the asset side and the “claims” (liabilines) on 
the ^uities side would exactly cancel out Each claim would be repre- 
sented in two places on this “total balance sheet”— once on the assets 
side and once on the liabilities side— for each claim is the asset of one 
person and the liability of another The sum of the (a) and (c) items 
on the assets side would therefore be equal to the sum of the (e) itenu 
on the equities side That is. the total value of the things and cash 
held by the society would be equal to the total of all individual capital 
— 1 e . to the total net worth of the society 


The Balance Sheet of a Firm 

The existence of Anns does not change this concision The talaira 
sheet of a firm does not differ essenually ^ the b^me sto rf an 
mdividual Its assets consist of things, claims, . , 

eauities likewise consist of two parts, one corresponding to *e “b 
Z “contractual diLs,” and the odier corresponding m 

S?‘net worth,” called the “residual claim " Such things as b^^ 
Znt. payable, notes payable, mtercst due, ^ge c^-- ^ 

are “contractual” claims as th^ ' f the toud 

The amount by which the total value of the i i ” In the 

^ Of '^*2 

case of a private busmess the residual claini is g„(,nal balance 

to the owner It will appear as an a»et in *e o p 

sheet In the case of a partnership the resi u ^ ^ instance, a 

the partners according to claim of $ 100 , 000 , 

firm tos two equal partners and a total residual claim 
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each parmer will count his property m the business as a $50,000 asset 
in his personal balance sheet 

In the case of a corporation the residual claim represents the total 
book value of the stock of the corporation ’ Suppose a corporation has 
1000 shares of stock and a total residual claim of $1,200,000 The book 
value of each share is one-thousandth part of the total residual claim, 
or $1200 Corresponding to this claim against the corporation there 
are $1,200,000 in assets m the personal balance sheets of all the stock- 
holders In eadi case it is seen, then, that all the items on the equities 
side of the balance sheet of a firm are represented as assets in the bal- 
ance sheets of other firms or individuals This is what we should ex- 
pect, as a firm is only a vehicle of oivnership Ultimately, the real 
oivnership of all the "thmgs" possessed by a society must be found in 
individual persons So the existence of firms does not invalidate our 
conclusion that the total value of the goods and cash held by a soaety 
should be equal to the total value of the capitals of the mdividuals of 
that society 


Insolvency and Bankruptcy 

When the total of liabiliues, or contractual claims against a firm, 
IS greater than the total of assets of all kinds the firm is said to be 
"insolvent ” The "net worth” in this case is zero, or may even be con- 
sidered negauve if the net worth is defined as the difference between 
assets and liabihties A firm may be insolvent for a considerable pe- 
riod, however, without gomg out of existence, as long as all its credi- 
tors do not demand payment It is possible for a firm to meet its cur- 


rent obligations for a timei although it could not possibly meet all its 
obligations When the insolvency of a firm is so manifest, however, 
that Its creditors have given up hope of ever seemg it restored to 
solvency, the firm is bankrupted Its existence as an entity ceases, al- 

iscalMthe capital stock and repnients the nomincl yalue of the stock of the coruora- 

^ Anothtt pact i, called the ‘ surplus ■ and repiesent. that pan of th"^u^^t 
total i^ual dam over the nominal value of the stock which may be leearded as nenna 
*ird pan a called 'undivided proBis’ and rqitesents^that^ of the^exceis 
raidual daim ova the nommal value of the stock which is not regarded as 
pennment Suppose that ui the example m the text the total residual daim irfMaiO jinn 
^ « as fcto. caprml stud., ?1.000,000. surplus 

S50D00 This would mean that the total equity of the shareholders ivas Simnnnn xi,J 
option would expect to reduce thi, by $M000 

value of the capital stock, tL other the •'inci^’ 

over this nominal value ” «“piui of the peemanent equity 
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though It may be resurrected m a new form by the process known as 
“reorganization ’’ In a complete bankruptcy the assets are liquidated, 
1 e , sold and converted into cash, and the aeditors receive a portion 
of their claims according to some prmciple of distribution Usually 
some claims — e g , taxes— have to be paid m full Then the remainder 
IS distributed m proportion to the original claim of each creditor 
Suppose, in the case of John Doe, whose balance sheet appears on 
page 259, that a fire destroys his unmsured property to the value of 
f 1 1,700 He will then be insolvent, as his assets have declined in total 
value by a sum greater than his net worth ($10,900) His creditors may 
not. in that case, bankrupt him, for he still has an asset not reckoned 
in the account — ^his body — and they may hope that in tune he ml) 
be able to recover his finanaal solvency once more If, however, he is 
bankrupted, his assets will be liquidated — realizing, if their valuauons 
on the balance sheet are correct, a sum of $5800 ($17,500 - $11,700) 
Out of this we may suppose that $200 must be paid for taxes, which 
have a prior claim The remaining $5600 will then be divided among 
his creditors m proportion to their claims The total of such claims 
IS $6400 Each creditor, therefore, will get 's% 4 , or %, of his claim 


The Difficulties of Valuation 

It must not be thought that the valuation of the "things" possessed 
by a society is a simple, easy, or even certain process There are many 
undoubtedly valuable things that are not ordmanly valued at all The 
human body is the prime example In a slave society it is evident that 
the human body is as much part of the "inventory of stock” as, shall 
we say, domestic cattle, and the value of human bodies is entered into 
the balance sheets of their owners In a free society where each man 
possesses his own body it is not customary to put a valuation on it or 
to enter such a valuation on the balance sheet In strict logic, hoivever, 
our accounung will not be satisfactory without this, and indeed some 
of the ills of our present soaety can be attributed to the fact that our 
system of accounung makes no allowances for the changing value ot 
our bodies Perhaps the reason for our careless personal 
IS that the only ume We are compelled to make an exact 
a peisonal estate is immediately followmg its owner’s “m which 
Je his person is a liability to the estate mther ttan an met 
however, a slowly growing recognition that a va ue s 
on the human body lU amounting When a ^^l ;Son 

important members of its personnel, it is 
of *eir "bodies." There are also many other things which 
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able but on which ive do not easily place dollar valuation These 
“things” do not have to be material and tangible A patent or a copy- 
right, for instance, is an asset of its owner, but is not a liability of any 
other person 

All Valuotions a Matter of Estimate 

The difficulties of valuation, however, extend far beyond the case 
of things which are not usually valued Even those values which nor- 
mally figure on balance sheets are calculated by a process of esumate 
according to certain rather arbitrary principles We cannot at this 
point go mto the theoretical and practical problems connected with 
valuation, for these would require a volume m themselves We have 
noted in the previous chapter that dollar values are derived from 
physical quantities of assets by multiplying the physical quantity by 
a price or valuation coefficient Thus the value of 100 bushels of wheat 
at $2 per bushel is 100 X $2, or $200 In balance sheet valuations the 
values are all strictly derived from valuation coefficients rather than 
from exchange ratios, though as we have seen (page 255) all valuation 
coeflicients are ultimately denved from the exchange ratios, past, 
present, or future 

It should be observed that m spite of the uncertainty which sur- 
rounds many estimations of the dollar value of assets, the principle 
of the cancellation of claims still holds No matter how inaccurate the 
esumates of the value of assets, the total capital of a soaety will alivays 
be equal to the estimated value of the thmgs and the cash which it pos- 
sesses Any error in valuing assets will be reflected m a hke error m 
the net worth If, for instance, in Table 17 the “true value” of John 
Doe’s houses and land were $8000 instead of $10,000, his net worth 
would have a true value of $8900 instead of $10,900 Whatever changp 
IS made in any of the asset items is reflected m an equal change in the 
net ivorth 

Income Accounts and Asset Transfers 

The balance sheet is essentially an aggregate of capital, or “stock ” 
It IS also necessary, however, both for purposes of the mdmdual busi- 
ness and for society as a whole, to aggregate mcomes The mcome con- 
cept developed in the previous chapter can be apphed here to the 
in^retation of the profit-and-loss statement, or income account, m 
which IS calculated the net income of an organization m a given time 
period— a year or a quarter 

All the events of which an 


accounting system takes cognizance can 



264 MACROECONOMICS 


be recorded as changes m the balance sheet These changes are of 
several kinds First there are asset transfers — a diminution m one 
asset with a corresponding increase in another Asset transfers can 
result from sales, purchases, miscellaneous exchanges, or production 
transformations rnius a sale of goods results in a decline in the in- 
ventory of goods Item and an increase in the cash item Purchase of 
goods similarly results in a decline in cash and a rise in inventory Ex- 
changes need not involve money — ^there may be barter exchanges of 
goods for goods, or securities for securities Finally assets are trans- 
formed in the process of production When the baker bakes bread his 
stock of flour and other ingredients diminishes and his stock of bread 


rises 


A second type of balance sheet change recordmg an event is a simul- 
taneous change in both assets and liabilities When labor is employed 
the product of the work usually appears as an asset somewhere, and 
the wage claim appears as a habihty When wages are paid the wage 
claim IS extinguished, and cash diminishes in equal amount on the 
other side of the balance sheet The combined activity of employing 
a man and paymg him a wage therefore resolves itself into an asset 
transfer, or a set of asset transfers In the employer’s balance sheet it 
shows Itself m a diminution of cash, also in a diminution in raw ma- 
terials or other items, and an increase in the goods which are the 
product of the work Thus suppose a man is paid ?60 a week to turn 
yam into cloth Suppose that he uses up {100 worth of yam and {20 
worth of miscellaneous assets (machines, etc) The cost of the cloth 
produced is then the sum of all the diminutions m assets which its 
production entailed, or {180 If the cloth is valued m the balance 
sheet at cost, the result of the week's acuvity is a simple asset mroto 
-an mcrease of {180 in the "cloth” item and a dimmution of {180 
m the cash, yam, and other items taken together 

If we regard liabilities as negauve assets, then simultmeous ^ 
creases or decrea«ts in assets and liabilmes together ^ 

Ided as asset tramfers, and the concept of an asset 
S include all those changes in the balance sheet whiA toge 
the net worth, and which consist either of equal positive an ^ 
changes m assets, equal positive and negauve ,£ 

equal positive or assets decrease by {1000, 

some assets increase by {1000 while ouier asi . , 

or if some liabilities increase by some liabilmes m- 

by $1000, or if some assets increase by $100 

Jewe by $1000. or if some assets decrease by $1000 and som 



The Measurement of Economic Aggregates 265 

ties decrease by |1000, no change has taken place in the net total of 
assets and liabilities, or net worth 

Revaluations of Assets 

There is, however, another kind of change possible in the balance 
sheet which involves changes in net worth For net worth to change 
there must be a revaluation of assets Suppose, for instance, m the 
above example, that the cloth, which is valued in the books at its 
“cost” of $180, were sold for $200 This transaction would be reflected 
in the balance sheet of the firm by a dimmution of the inventory item 
to the extent of $180, and an increase in the cash item by $200 The 
transaction results therefore not only in a transfer of assets from one 
category to another, but an increase in the net worth We can regard 
the transaction as consisting of tivo parts — a revaluation of the assets at 
the moment of sale, increasing the value of the inventory of cloth from 
$180 to $200, and an asset transfer consistmg of the shiftmg of $200 
worth of assets from doth into cash The distinction is an important 
one, even though in practice the asset transfer and the revaluation 
seem to be almost indistmguishably part of a smgle operation, because 
It IS only by asset (or liability) revaluations that net worth can be in- 
creased Although sales m ordinary accounting practice are probably 
the most important source of these revaluations, they can tdte place 
in other ways Thus depreciauon represents a revaluauon of fixed 
capital to make allowance for its physical decay, or perhaps obsoles- 
cence Depreciation therefore represents a decline in the value plarcH 
in certain assets, with a corresponding decline in net worth 

Net Income as the Increase in Net Worth, Plus Withdrawals 

We now have a due to the essential nature of the making of profit, 
or net mcome Net income is the increase in net worth in the given 
period, not counting withdrawals from net worth such as dividends 
Net mcome can be defined therefore as the amount by which net worth 
would have been mcreased had there been no withdrawals from it, 
or as the sum of the actual increase m net worth and actual with- 
drawals from It The process of earning income, therefore, is the proc- 
CM of increasing net worth by mampulanng the asset structure 
through exchange and production in sudi a way that upward revalua- 
tions of assets are justified The commonest source of such justifiable 
iwaluatiom is in the sale of assets above cost, as we have noted above 
The profit and loss" or mcome statement, then, can be mteipreted 
essenually as a statement, first, of the value of the revalued assets 



266 MACROECX)NOMICS 


(sales or revenues), second, of the cost or expense of producing these 
assets, that is, the sum of the diminutions in assets which were involved 
in obtainmg the sales or revenues recorded, and third, the difference 
between these two quantities, which is the net income Thus our 
example of cloth weaving rmght be placed in tabular form as follows 

Table 18 Income Statement 

Sales (Revenues) S200 Eimenses (Cost) 

Labor t 60 

Materials 100 

Other 20 

Total expenses 180 
Net income 20 

Total $200 Total $200 


Revaluation of Assets Produces Income 
Under usual accounting procedures any revaluation of assets will 
be reflected m income A rue m the value of existmg assets will be 
recorded as positive income, a fall as negative mcome — that is, as a 
subtraction from income Many difficult questions in accounting and 
in economic theory arise because of thu idenuty between revaluation 
and income, for there are some items of revaluation which do not 
seem properly to fall in the same classification as others 


Inventory Valuation 

A good example of thu problem u the controversy between two 
systems of inventory valuauon, known as the "Last m, fast out 
method (LIFO) and the "First in, first out” method (FIFO) (See page 
857) Inventory valuauon u necessary for two purposes— for showing 
the value of goods in stock m the balance sheet, and for shom^ to 
change in the value of inventory between the opening and dosing 
dates of the income period Thus suppose that in the ^ 

pie $150 worth of the cloth produced was sold, and ffie r^d® 
LLd m .»cl. tb. b.os m 
doth It mmld cld»lT be mulad.ng » 

matm in cash of tl50 but al.o an „ 

b„. told an. nnnean, m eW. be rfnebi “ 

valued at aie current selling price of clot^ in w g ....dd 

ate reld doth imd of the nitsold cloa. wonM ‘ ^ 

toe no da&rence » the net ineonie tYbelber the clotn 
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not Cunent accounting practice does not favor this procedure Gen- 
erally inventories are valued at cost, or at "cost or market, whichever 
is the lower ” If the price structure and the techniques of production 
do not change there is no ambiguity m cost Thus in the above exam- 
ple the cost of the cloth was $180, so that the cost of a quarter of it 
would be $45, and the income statement would look like Table 19 


Table 19 Income Statement (with Inventory) 


Sales $150 

Increase m stock 

ii9S 


Expenses $180 

Net income W 

$195 


"FIFO " Suppose, however, that wages and the price of yam have 
risen during the income period, so that the cost of cloth has been 
rising The inventory consists of cloth of different ages, and therefore 
of different costs The most obvious procedure is to take the cost of 
the most recently completed items of stock This assumes m effect that 
those Items which were sold were the oldest items in the existing stock 
This is the FIFO method This method has many advantages It has 
one important disadvantage, however, that in times of nsmg prices 
the rise in the value of the stock of goods is reflected in an increased 
net income figure, and falling prices likewise lead to a decrease m the 
net income figure These changes m recorded mcome arc in some 
sense spurious, or at least are a different kind of income from that 
which IS generated by production Thus suppose that in the previous 
example the cost of cloth has risen so rapidly that at the end of the 
income penod it was double the average value during the penod The 
value of the increase m stock would then be $90, and the statement 
would look like Table 20 The increase in the value of the existmg 

Table 20 Income Statement m a Period of Rising Prices and Costs 

Sales $150 Expense $180 

Increase in stock _90 Net income 60 

$240 

stock has inflated the net income figure considerably On the other 
hand, suppose that the cost of doth had fallen so sharply that at the 
end of the penod it was only half what it had averaged dunng the 
period The income statement would look hke Table 21 In this case 

altogether and turned into a loss 
LIFO In all three cases (Tables 20, 21, and 22) the physical 
events are identical, the changes in the physical items m the balance 
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sheet are identical. The difference m results arises from differences m 
methods of valuation. It is the feeling that accounting should in some 
sense give a single measure of the results of these complex changes 
in the physical balance sheet that has led to the introduction of the 
LIFO method of inventory t'aluation By this method the stock is 
valued at the prices of the eat hest items recorded This means m effect 


Table 21. Income Statement in a Penod of Falling Prices and 
Costs 


Sales SISO Expense S180 

Increase in stock 22 50 Net income —7 50 

S172 50 $17250 


that the mventory is valued at constant pnces, and hence its value 
doa not reflect the shifts in the price structure Thus suppose m the 
above example the increase in stock ivas 50 yards, and that the cost 
of the fint doth made by the enterprise iias 80 cents per yard The 
change in inventory would be recorded as S40, no matter niiat the 
current cost or price. This method has the disadvanuge that the value 
of inventory as recorded in the balance sheet is unrelated to cunent 
values, and espedally in times of inflation or deflanon becomes a quite 
figure. It does, however, get nd of the distortions m the 
income satement which are the result of fluctuating price and cost 
levels 


Capital Goins from Inflation 

Similar problems arise m the valuation of all assett Thm 

amanbn^Vhousefor§10.000 and selkit some years la^to 

Does the S5000 difference represent income — neglecu g 

it, there is a rise m his net ivorth of S5000 « a 

tion, as we have seen, it is ^ J house with the money he 

come. If, howei'er, he has to y find— that the 

may find— as a good n^y P®°P ^ ^ ^ jj^^e risen m about the 
"income” is 

inst about as good as the all_the increase m dollais is 

then, his net worth has not maeas^ at ^^oed, 

^ i, 515,000 .. th. lo» Tb. 

“bouse" or real purchasmg power as § , 
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apparent $5000 income is not all illusion, however, as the man is 
clearly better ofE than he would have been had he not bought his first 
house, but had held on to his $10,000 m the form of cash or bonds If 
he had done this his net worth m terms of houses would have been 
only two-thirds as great at the later date than it would have been had 
he bought the house 


Are Capital Gains Income^ 

The rise or fiill m the value of existing assets because of changes 
in their price, or valuation ratio, may best be called capital gams and 
losses, following the terminology of the United States income tax 
From the pomt of view of soaety as a whole they should clearly not 
be included m income, as they do not represent any value of physical 
or "real" production From the point of view of individuals, however, 
they represent relative shifts m the distribution of income a rise in 
prices makes those who hold real goods better oS at the expense of 
those who hold money and bonds, and a fall in prices does the op- 
posite In individual accounting, therefore, there is something to be 
said for retaimng capital gains and losses, if not directly in the income 
category, at least as a kmd of porch or appendix The United States 
income tax recognizes the anomalous position of capital gams and 
losses by taxing them at a different rate from "ordinary” income 


“Real" Capital Gams and Losses 

Capital gams and losses which are due to price changes should be 
distinguished sharply from those gams and losses which are due to 
unexpected additions to, or subtractions from, the stock of physical 
capital If an uninsured house bums down there is a loss to the owner, 
reflected in a decline in his net worth, which should probably be 
treated m a different category from items of ordinary cost or consump- 
tion Even if the house is insured there is a loss to society, represented 
by a declme in the net worth of the insurance company If there were 
no fires, however, there would be no insurance companies, so we face 
the paradox that over society at large losses by fire look much more 
like Items of regular cost or consumption than they do for the in- 
dividual Similar problems anse on the other side of the ledger, for 
instance, when oil fields are discovered, should the value of the dis- 
^eries count as income, or should it be placed in a special category? 

hm IS no clear answer to these questions, it is evident that we are 
telmg here, as usual, with an aggregate ("income”) which docs not 
have perfectly clear edges 
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Accounting and Statistics 

Just as accounting runs into acute difficulties when the value of its 
basic unit (e g , tlie dollar) changes, so do all statistical measurements 
of aggregate quantities Tlie basic problem of accounting is that of 
1 educing a heterogeneous mass of data to a single figure or quantity 
Tlie pioblem m itself is theoretically insoluble, as a heterogeneous 
mass of data cannot be completely represented by a single figure Nev- 
ertheless the procedures of the accountant do produce information— 
that IS, we seem to know more about the data after we have perfoimed 
these opeiauons tlian we did before Basically, therefore, accounting 
and statistics have the same broad end — to simplify a complex mass 
of data to the point where more information is obtained about it than 
could be obtained by the presentation of the data itself It may be that 
tlie time is almost ripe for a thorough overhauling of both accounting 
and statistical procedures, perhaps even for a marriage of accounting 
and statistics by a theory of information Both accounting and statisti 
cal procedures grow up by accretion and tradition, and a thorough 
review based on the question. What is it we really ivant to know, and 
why? might have startling results Such, however, is not the task of this 
work, and this chapter may profitably be concluded by a brief suwey 
of the attempts made by statisticians to come to grips with the problem 
of the measurement and description of aggregates 


Measurement of Aggregates of Goods 
The first problem is how to measure the physical quantity of some 
heterogeneous aggregau^which may be an aggregate of stocks, as in 

» ,gg«g,.e of «o,». «« 

We cannot obtain sucli a measure by simply adding j 

ues m the mventory, for the numbers reFesenting these quantities 

are quite arbitrary, depending on the size of tlie ° 

Thus an identical quanuty of wheat may be represented ’jy ” 

of various goods may be seen ^ has the 

-Add , gnmd p»»o to Ihc rfaomt- 

KiBditockiiiciaadoidtcre^f of lOMmg *• «<• 
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or two-thirds of a piano If, however, a grand piano is only equivalent 
to half a cow, then adding a grand piano and subtracting a cow is 
equivalent to subtiacung half a cow or one piano It is evident that 
a "list” or inventory of things can only be summed if each quantity 
can be converted mto some common “equivalent” by multiplying it 
by some valuation coefficient, or "ratio of equivalence ” This “ratio 
of equivalence” is called in statistics the "weight” of the quantity in 
question This commonest "weight” is of course the money price of 
the commodity If the physical quantity of each commodity is multi- 
plied by Its price a "dollar value” is obtained, these dollar values can 
be added together, as m Table 22, to get the total value of the in- 


Table 22 Aggregates of Goods 


Commodity 

Quantity 

Price 

Value 

Wheat 

SO bushels 

S 1 80 per bushel 

S90 

Eggs 

8 dozen 

50 per dozen 

4 

Shirts 

30 shirts 

4 00 per shirt 

120 

Drills 

3 drills 

100 00 per drill 

300 

S514 


ventory It is clear in this example that adding "bushels, dozens, shirts 
and dnlls” makes no kind of sense Multiplying each quantity, how- 
ever, by Its price gives us a list of values, each of which is expressed 
in the same unit — the dollar — and which can be added to get a sum 
of dollar values, or dollar/ worth 

Ambiguity in Indices 

This is essentially the procedure by which balance sheets and in- 
come accounts are constructed, as we have seen It must be emphasized, 
however, that the dollar value of an inventory of stock, or of those 
changes in stock which constitute income in a physical sense, are only 
significant as measures of physical volume if the prices at which the 
Items are valued are constant and in some sense significant If relative 
prices are not constant there is an unavoidable ambiguity in the very 
concept of a change in the quantity of goods, for the result will depend 
on whether we take prices prevailing at the beginning or at the end 
of the period under consideration The point can perhaps best be il- 
lustrated by an example, as in Table 23 Here we take tivo commodi- 
aes only for the sake of simplicity— wheat and shirts The quantity at 
the begmnmg of the change (the "base date") is mdicated by the 
column 9 ,. the quantity at the end of the change (the "end dateS by 
the column q^, the corresponding prices are and 
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On the base date the total ralue of wheat and shirts togetlier (r'„) » 
§210, on tlie end date die total value (Fj) is S3I0 This change, though 
it is significant for many purposes, does not measure in any sense tlie 
change in the physical quantity of wheat and shirts, for the “weights” 
(i e , the prices) have dianged It is possible, for mstance, for the total 


Table 23 Price and Quantity Indices 




Po 

9#o 


9b 

h 

#1 

Wheat 

50 

SI 80 

$ 90 

Wheat 

50 

$3 00 

$150 

Shirts 

30 

4 00 

120 

Shirts 

30 

200 

£0 

Total (F.) 



$210 

Total (TFo) 



$210 



91 

po 

9\h 


9i 



Wheat 

100 

SI 80 

$180 

Wheat 

100 

$3 00 

$300 

Shirts 

5 

4 00 

20 

Shirts 

5 

200 

10 

Total (IFi) 



$200 

Total (Fi) 



$310 


value of a stock of goods to mcrease merely because of increase m 
prices tvidiout any change wliatever m the composition of die stock 
To obtain any measure of the change m physical quantity we must 
compute either wliat ivould be the value of the stock on the end-date at 
base^ate prices (FFi), and compare this figure wth the value of the 
stock at the base date at base-date prices (V„); or we must calculate 
what would have been die value of the stock on the base date at end- 
date prices (IT,), and compaie this with the actual value at the end 
date at end-date puces (f'l) In the example the figures have to 
chosen for convenience to make the basedate values the same bo* at 
basedate and at enddate puces (F, = IF, = §210) In this hot^ 
ever, we find diat valued at basedate pnces the total stock has fall® 
from §210 to $200, wheieas valued at enddate puces the sam 

has risen from §210 to §310t Tpsult that 

In this particular case we emerge with 
measured m one tvay the total quanuty of goods ^as 
measured in anodier way the total qutoty has nsen ^ 
changes in bodi cases bemg There « - 

dilemma, there can be no single definition , , ^ assump 

goods,” beotuse the and tli: 

relevant foi another 
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It must not be thought, however, that because o£ this difficulty the 
concept of a total physical stock of goods is without meaning In any 
particular discussion the concept can be defined as accurately as we 
wish by defining the relevant system of prices Moreover, in fact, rela- 
tive quantities or pnces do not usually shift radically, especially over 
fairly short periods, so that fairly similar results are obtained no mat- 
ter whether base-date, end-date, or any other reasonable pnces are 
used as weights If the relative quantities are unchanged (that is, if all 
quantities change in the same proportion) the quantity index is inde- 
pendent of the pnce weights used Thus if all quantities double the 
index will double, no matter what pnces are used ‘ 


Measurement of Price Levels 

The problems which are involved m measunng pnce levels are es- 
sentially similar to those involved in measunng quantity aggregates 
The problem is to get some smgle figure which is descriptive of change 
m a given aggregate or list of prices If all pnces change in the same 
ratio there is no problem — any measure of the average of all the pnces, 
or the pnce level, will change m the same ratio If pnces change in 
different ratios, however, the problem of how to “weight” the various 
changes anses, just as m the case of quantity aggregates 


Price Levels and Quantity Levels 

The close relationship between the measurement of price levels and 
of quantity aggregates can be seen if we define the pnce level in the 
same way as we define a pnce — as a ratio of a quantity of money to the 
quantity of goods which is exchanged for the money Thus the price 

■Suppose that Cor any oommodity q^—kq, k being a constant 
Then 

r* - 5 So!« w , - bifi 


Then the quantity index at base date prices, Q,=,^=*, and the quantity index at end- 

date pnces, Q. = yi = i The quantity index is always S no matter what the prices used 
Similarly, i{ relative pnces are constant, tor any commodity pi=Kp^ 


and 


TVa • " KV% 


and 




® Wt rr, 17 * 

The quanuty index is independent ot the actual leoel of pnces but depends only on their 
relative structure r <r 
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Pwce Levd = — Total mon ey value of conunodities 
Total pli)«ical quantity of cominoctities 


which we noted in con- 
a hit of heteiogeneous 
1 price level Just as the 
IS to calculate the value 
I the assumption of eon- 
sMt pnces, so the way to measure a change in the price level is to 
calculate tlie change in the value of a constant list or “basketful" of 
commodiUes Thus, m Table 23 the change in price level between the 
two dates may be measured either by companng the value of the base- 
date quantities first at base-date and then at end-date prices— i e , by 
companng W, with or by companng the value of end-date quan- 
tities, first at base-date and then at end-date prices — ^i e , by comparing 
Fi with FFj Again the ambiguity shows up The value of the basedate 
quanuaes, 50 bushels of wheat plus SO shirts, has not changed at all 
between the two dates, the value of the end-date quanaues (100 
bushels of wheat plus 5 shirts) has increased from J210 to }310 On the 
first aitenon there has been no change m the price level It the index 
of the base date is 100, the index of the end date will also be 100 In 
the second case, however, tliere has been apparently a substantial in- 
crease If tlie index of the base date is 100, that of the end date is 


■/Ul tlie difficulties and ambiguities, tlierefore, 
sidermg the concept of the total quantity of 
commodmes apply equally to the concept of ; 
way to measure a change in a “quantity level" 
of the list of commodities at different dates or 


IJO (100) or 147 6 


The Index as a "Range" 

There is no particular sense m asking which of these two appar- 
ently contradictory results is "n^t " Each of them is meaningful, in 
the sense that it has a simple physical interpretation In some sense 
these values constitute the extieme lumts of tlie meaningful range of 
values There is much to be said for quoting the extreme range in us- 
ing these indices Thus we might say in the above case that the price 
level has moved from 100 to between 100 and 147 6 This statement 
gives us as much mformanon as the nature of the problem entitles us 
to have It is important information we know that the pnce level has 
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not doubled, and has not fallen It would no doubt be agreeable to 
know that it has risen to exactly, let us say, 125, but m the nature of 
the problem such a figure would be meaningless It should be ob- 
served that this problem of the “range" is present in all measurement 
When we say that something is 10 inches long, we mean strictly that 
measured with instruments capable of distinguishmg hundredths of 
an inch it is between 9 99 and 10 01 inches If the ranges are broader 
in the case of economic aggregates, the apparent inaccuracy is merely 
a matter of degree, and is inherent m the nature of the problem * 


How Significant Are Indices^ 

It IS evident that the significance of a price index depends on the 
retention of significance of the list of commodities comprised in it 
For this reason comparisons of price levels are more and more difficult 
the longer the period of time over which the comparisons are made 
Even over fifty years the composition both of the stock of goods and of 
the flows of production and consumption change enormously How 
can we compare, for instance, the automobiles and ivashmg machines 
of today with the "horseless carnages” and washtubs of 1900? Still 
more difficult is it to make any meaningful comparison between the 
goods of today and the chariots and fibulas of ancient Rome It is for 
this reason that the measurement of price levels over long periods is 
confined for the most part to the staple wholesale commodities — 
grams, metals, and so on— which remain much the same from century 
to century Even cost of living indices (that is, price levels of con- 
sumers’ goods) become almost meaningless in a few decades 


Consistency of Indices 


For all their unsatisfactory nature, the price-level, quantity-level 
concepts cannot be dispensed with, and the temptation to deal only 
with measurable dollar-values must be resisted The dollar value of 


‘-na basic conceptual difficulty muatea the vanous attempli which have been made 
(notably that ot Irving Fisher in The Making of Index Numbera, New Yorh 192S) to 
jxmstrua an ‘ideal’ index number which would give an unequivocal figure for a niux 
level There are indices (eg, the weighted georaeincal means) which are superior to the 
v^ed arithrnetic indices used above as judged by certain statistical tests, such as 
visibility (Reversibility means giving the same result whether calculated fonraid 

indices which have such a simple and obvious 
weiglited anthmcucal indices which measure the 
^fare re * given ‘ bastatful' ot good. There are no other indices, other! 

^idi are so easy to compute For these rearons the woghted arithmetical index is nre 

“ the evaluation of the weights u a 
diffiralt and expensive task and is not repeated annually Cost of hvitig indico are al 
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any commodity is a product of a “pnce” and a “quantity,” and simi- 
larly the dollar value of a group of commodities is in some sense a 
product of a price level multiplied by a quantity level The exact di- 
vision of any given dollar value into its two factors may be in some 
degree arbitrary, but this arbitrariness is implicit in the very nature 
of the problem. As long as our concepts of price level and quantity 
level are consistent, the element of arbitrarmess need not cause any 
confusion of thought The test of consistency is that the product of 
the price-level index and the quanuty-level mdex should be equal to 
the index of the change in dollar value 
Followmg the notation of Table 23, we have 

E, = Sf = The value of base-date quantities at base-date prices 
Wa = = The value of base-date quantities at end-date pnces 

Wx = SM* = The value of end-date quanuues at basfrdate pnces 
Vx = — The value of end-date quantities at end-date prices 

Fo and are actual dollar values, W„ and are fictitious From 
ve derive four possible concepts of price and quantity mdices, 
or relatives, for the end-date with the base-date index = 1 


P.= 

a.= 


V.' 

h. 

IF. 

yh 

y, 

w. 


Pnce level with baseplate quantity weights 
Price level with end-date quanttty weights 
; Quanuty level with base-date pnce weights 
: Quantity level with end-date pnce weights 


It IS evident immediately that P. and Q, are consistent measures, for 
PQ^ = ^, the index of the change of real values Similarly, P, and Q. 

used m calculating the quantity index, ^ ^ 

must be used in calculaung the price index, and vice vers . 
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zontal axis Any point in tins field then represents a combination of 
quantities of money and wheat These quantities can be regarded as 
stocks or as flows — ^it makes no difference to die argument Suppose 
then that ire have two money-wheat combmations, A, inth OHg 
wheat and HgA„ money, and with OH^ wheat and HjAi money 
The problem is which of these two combinations is the "larger,’’ and 
by how much The quesuon cannot be answered, as ire have seen, un- 
less we have a system of valuation ratios — ^i e , unless we can express any 



Fig 49 Pnce and Quantity Indices 


quanuty of the one asset as an equivalent quanuty of the other In 
Uiis example this means we must knoiv the pnce of wheat, as the "pnce 
of money is 1 The pnce of wheat can be expressed by the slope of a 
Ime drawn from any point such as A, or A, Thus suppose we draw a 
line AjFg to the vertical axis, and drop a perpendicular to the same 
axis AgMj Then if is the money value of the amount of wheat 
^ 0^0 (= OHg), the pnce, or more stnctly the valuation rnpfflr.»r.t of 

line AgF„, or the tangent of 


the angle FgAgAfg Thus if MgFg represented $100 and AfgAg 50 

bushels, the pnce of wheat would be or $2 per bushel The Ime 

^ Sivmg a higher money value 

(MglFg) for the same quanuty, MgAg Supposlnow^that the doprof 
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the line shorn the base-date price of wheat, at the date when the 
quantity combination is at A„, and that the slope of shows the 
end-date price of wheat, at the date when the quantity combination is 
a.tAi Of'o IS the total money value of the money and wheat together 
at A^, at base-date pnces (OMj is the value of the money, the 
value of the wheat) Similarly OWf, is the total money value of the A, 
combination at end-date prices If we draw AJVj parallel to A„F^, the 
slope of AiWi, being the same as the slope of A^T'^, measures the bas^ 
date price of wheat, and is the total money value of the A^ com- 
bination at base-date prices Similarly drawing A^F^ parallel to Af,W„ 
gives us the end-date or actual value of the /I ^ combination, OF-^ 

Value Change as a Combination of Price and Quantity Changes 
The movement from OFg to OF, represents the increase in the 
total money value, at current pnces, represented by movmg from A, 



to A, The movement is partly an mcrease m quannty, pHtly an in- 
crease in pnct The breakdotvn betiveen the quantity and the pnce 
be »»de 

then F„TFo measured the price change, at base^te (do) ^ 

This IS the change m the value of the ■ Wetfal’* repres^"^ W ^ 
IFoFi measures the quanuty change, at end-date 
coLstent indices, as F„lFo and 1F„F, ‘fSf “ 
in value, F„F, Similarly we may make the bie^ ^ 
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to take, say, as the measure of price change and V^W-i as the 
measure of quantity change, as these do not exhaust the total move- 
ment in current value 

Some valuation coelfiaent, or set of valuation coefficients, can al- 
ways be found which will make the values of any two sets of physical 
quantities equal Thus, in Fig 50, if the price of wheat is measured by 
the slope of the value of both combinations is the same, OE If 
the price of wheat is higher than this, mil be the "laiger" combina- 
tion — OFi IS greater than OWq If the price of wheat is lower, A^ will 
be the "larger" combination — OF, is greater than OW^ We see 
clearly how with different price wei^ts the same physical change can 
appear either as an increase or as a decrease m physical quantity 

QUESTIONS AND EXERCISES 

1 What do you understand by "measurement " Are the problems of meas- 
urement essentially different in the social sciences from what they are in 
the physical sciences? Measurement m the social sciences is often re- 
garded as more difficult than in the physical sciences Why? 

2 "It IS impossible to measure the total quantity of capital We cannot 
even be sure when it is increasing and when it is decreasing " Biscuss 

S Draw up your own personal balance sheet, as far as you can, and calcu- 
late your "net worth " 

a Arrange the items roughly m order of the certainty of their valua- 
tion 

b Arrange the items roughly m order of their liquidity These two ar- 
rangements will be fairly similar Why? 

c How ivould you express, if at all, the value of an education m the 
balance sheet? 

d Discuss the effect on your personal balance sheet of the following 
events (i) the purchase of a suit of dothes, (ii) a gambling loss of 5100 , 
(m) borrowing 51 OOO from a bank, (nr) the purchase of 510 OO worth of 
bonds 

4 Discuss the immediate effect on the composition of your personal assets 
of (a) the purchase of a candy bar. (b) the payment of a grocery bill by a 
check, (c) the purchase of a house by taking out a mortgage What light 
if any do your answers throw on the nature of liquidity? 

5 The following are the items in the balance sheet of a partnership which 
has three equal partners buildings, 550,000, equipment and plant, 580*- 
000, accounts payable, 54000, accounts receivable, 55000, taxes payable, 
51000 , debt to bank, 510,000, unpaid wages, 5500, cash, 51000, United 
States bonds, 55000. mortgage on buildings, 510,000 Draw up the bal- 
ance sheet, and calculate the net worth of the business and the equity be- 
longmg to each of the three partners 

6 A firm IS insolvent when its total net worth, or the residual daim m the 
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case of a corporation, is zero or negadre Suppose that in the above cast 
a fire destroyed buildings and plant worth 8120,000, which nete not 
insured Would the firm then be insolvent’ Would the firm be insohent 
if the damage had amounted to $110,000’ 

7. The foUotving tables represent, in sunpbfied form, the balance sheets ol 
four firms 


Assets 

Goods and cash 
Due from Finn B 
Due horn Finn C 
Due fiom Finn D 
Total 


Assets 

Goods and cash 
Due Iran Firm C 
Due hum Finn D 
Total 


FskA 



Epalies 


$100,000 

Due to o^er firms 

$ 80,000 

20,000 

40.000 

10.000 

Nettvorth 

90,000 

$170,000 


$170,000 

FmuB 

E^het 


$ 72,000 ■ 

Due to ofiter finss 

S 70,000 

20,000 

Due to Finn A 

20,000 

18,000 

Netvnarth 

20,000 

$110,000 


$110,000 


FnuiC 


Assets 

Goods and cash 
Due horn Firm D 

Total 

ilssti 

Goods and cash 
Due Iran others 


$ 38,000 
32,000 


Due to Firm B 
Due to Film A 
Netwocth 


$ 70,000 


$ 20,000 

40.000 

10.000 
$ 70,000 


FntuD 


$ 50,000 

20,000 


Total $ 70,000 - ■ 

a Calculate the total value of goods and cash owned by four 
Shotv that this total is equal to the sum of the net wmto 

firm are liquidated (turned into ) 

creditors in proportion to each VlTuch firms tnU 

of the humcane on the balanre sheets bantiupted ) Show 

be insolvent? (Assume that ^ finns is equal to *e $40,000 

that lie total loss of net worth m the four firms is equal 

of value destroyed by the humcane ^ 

8 Figure 50 shows how different price w^ Construct a figure » 

in quantities either as an maease or as a deaease 


EqtoSits 

Uue to Finn C $ 32,000 
Due to Finn B 
Due to Fuss A 
Net wwtb 

$ 70,000 
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shcnv hoiv different quantity weights can measure a given change in 
prices either as an inaease or as a decrease in tlie puce level 
9 The following table shows the prices and sales of three commodities at 
two different localities, X and Y 

teeaHty X iMoltly T 


Cmmoiitia 

Pnet 

Qj/mhiy 

Pnet 

Qvmtity 

A 

100 

so 

80 

5 

B 

S 

lOQO 

10 

10 

C 

20 

30 

15 

2 


Calculate (a) an inde\ of the physical volume of sales m the two locali- 
ties for each set of pnces, (b) an mdex of the price level of the sales in 
the two localities for each set of quantities, (c) an index of the total 
value of sales in each locahty 

In calculating all the indices maVe the value in locality Y = 100 
Which of these sets of indices are consistent, and which are not? Com- 
ment on the results 

APPENDIX TO CHAPTER 14 


NATIONAL INCOAAE ACCOUNTING 

One of the most important developments in economics since the 
1920's has been the rise of national income accountmg by govern- 
ments Before 1929 there ivas no good information about the gross ag- 
gregative structure of any economy The collection and publication 
of information regarding national income and product, its sources and 
Its distribution, have resulted in an impressive cumulation of knowl- 
edge about the most important economies of the world The facts so 
revealed are not only vital to the intelligent purauit of economic 
policy but have also forced economists to clarify concepts and to fit 
their theories into a form which is omsistent with the mUfcti n n of 
aggregate information The collection of this mformation has also 
led to the "debunking" of many economic myths, which could be held 
mthout possibility of contradiction only so long as no adequate in- 
fiarmation was available by which they might be tested Thus the 
Marxist theory of increasing misery of the workers looks foohsh in the 
presence of national mcome statistics which show the labor force re- 
ceiving a rather constant share of a rapidly increasing "pie” of na- 
aonal income Henry George’s idea of the “smgle tax” feres ill when 
compare what is absorbed by government with the small fraction 
of national income which goes to rents and royalties 
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Income as Product 

The key lo ll>e undemanding of nalionai income and product 
figures, as published, for instance, by iJie United States Department of 
Commerce, is the realization tliai they start witJi product, and tliat m 
come is derivative from tlie more basic notion of product Product, of 
course, can only be measured m value terms, winch means tliat the 
various physical items must be reduced to dollars worth What we arc 
measuring, however, is dollars worth of physical product rather than 
dollars paid for pliysical product Not all product is sold, but what is 
not sold IS still part of the product and must be valued in dollar terms, 
even though there is no flow of money which corresponds to it The 
gross national product, then, or GNP, is the dollar value of goods and 
services produced by a defined section of tlie world's populaUon, 
double counting being eliminated with the exception of the depreci- 
ation ol fixed capital 


Breakdowns of the GNP 

TIic GNP can be broken dosvn into segments in many ways, of 
which the thiee most interesting arc (1) The various ways of dtspomg 
of the product, (2)‘tlie allocation ol tlie product among iliosc factors 
of production which have contributed, and (?) the allocation of the 
product among those industiies which have contributed. 


Disposal of the GNP 

Four mam categories of disposal of the GNP are usually recogni/ed- 
(D,) personal (household) purchases, (D,) gross private 
vestment (D ,) net foreign investment, and (D<) government pun, 

R wT tik of the GNP as goods and services origmaung first in the 

L" oJ ■ blnesses" (a business being by defin^n my pe- or 

organization where goods and services 

the goods and services produced in a given j^notl mus 

off the hands of businesses by households (D. ), by 

by government (D,), or ’^ods held by busi- 

lliat IS, they have been added k,„d Net 

nesses (Dj) Household pur ws ^ foreigners less goods 

foreign investment consists of » PP , „ domestic 

received from foreigners, ^reign owners In the 

owners, minus production at ^ ^„d cStributions from 

United States accounts an item of net cash guts 
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abroad is included, somewhat illogically, as this would better be re- 
garded as a transCei item rather than a product item Government pur- 
cliases include the purchases of labor services fiom government em- 
ployees, and the net purchase of goods from the rest of the economy 
In the United States accounu, government sales of goods abroad are 
deducted from and included m 

The Net National Product 

The net national product (NNP) is the GNP less the allowance 
made by businesses foi depreciation (consumption) of lived capital 
[D^ The four mam categories of disposal apply also to the NNP, with 
the evception tliat instead of gross private domestic investment we 
nosv have iicf piivatc domestic investment equal to gioss in- 
vestment (Z)j) minus depreciation (D,) In the Uiiitctl States accounts 
Z?, includes accidental damage to private fivecl capital, and capital out- 
lays charged to cuiicnt expense 

The National Income 

In the United States accounts certain items aie dediirtcd fiom the 
net national pioduct in oidci to aiiixc at the umcept dcsrubid as the 
national income (A’) These deductions au indnett business taxes, 
including some taxlike charges (fines, itnts, etc). (A'.) business ii.ins 
fer payments, (A',) “piofits” of goscmmeni entLipiisis, less govcin- 
ment subsidies, and (A''J statistical disci cpaiicy Indiicct taxes (iV,) 
are deducted because it is assumed that the puces of riiial pioducts in- 
clude these indirect taxes, and tliciefoic of the total saliic of riiial 
product part has to be allocated to indiicct taxes This is by fai the 
laigest of these items Business transfci payments (A'n) is a sni.ill mis- 
cellaneous Item (bad debts, business gifts to chanties, etc ) which con- 
sists of things which arc deducted fiom gioss leceipts as costs in 
calculating profits but which do not find then w’ay into the caiiiings 
of factors of production The 'piofits" (sin pluses) of gmcinment 
agencies (A^,) again are deductions from the total product whiih do 
not accrue to any prixate individual or faitor In the United States, 
government subsidies aie included in this mm laigely to aioid the dif- 
ficult task of revaluing the product of piivatc indiistry to account foi 
the distribution of these subsidies As national income is calciilatcd di- 
rectly from the earnings of factors, tlieie is usually a slight discicpnncy 
between the sum as so calculated and the sum as calciilatcd by ni,iknig 
tliese various deductions from the value of the GNP (N^) 
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Allocation of the National Income 

The national income as defined above can then be allocated among 
the daims of the vanous factors of production (Lj) is ivages and 
salaries, which equal wage paymenu (Lj,), wages accrued but not paid 
(Lj,), and vanous supplements (L^, such as employers’ contnbution 
to social secunty, pension funds, etc (JLj) is income of unmcorpoiated 
business This is one of the least accurate items m the accounts, much 
estimation must be used, and data are not adequate (L,) is rental and 
royalty income of persons from individually oivned property This 
does not include rents received by a “bnsmess,” which if tihe busmess 
is unincorporated appear m (Lj) and if incorporated appear in (L^) 
{L^ is corporate profits before tax This includes {L^^ corporate tar 
liability, dividends, (Z-i.) undistnbuted profits, and {L^ in- 
ventory valuation adjustment The last item (£. 4 ^ is necessary in the 
United States accounts because m business accounts mventories are 
valued by methods (cost or market, LIFO or FIFO) different from 
those in the national income accounts, where the valuauon is made at 
weighted aoeioge prices This difference is reflected m the book value 
of profits, which depend, as we have seen (page 266), on the methods 
of inventory valuation Inventory valuanon adjustments are also made 
in the unincorporated business item, (L 2 ) The last item is (Lj) net m- 
terest This includes not only interest actually paid but also certam 
imputed interest Thus when a mutual insurance company accumu- 
lates reserves, these "belong" to the pohcyholders but are not paid out 
to Similarly when bank charges do not cover the actual cost of 
carrying the account, the depositor is receivmg "vntual interest” equal 
to the difference betiveen the cost and the charge It should be notd 
that this Item (L 5 ) does not include mterest on government debt, 
which is regarded in the Umted States accounts as a transfer payment 


Personal Income and Saving 

In addition to the above concepts the United States Deparment o 
Commerce calculates an aggregate of petsonal ( *) 

national income is not available to persons ^ 

(L J undistnbuted corporate profits, {Lt,) reserm ^ ^ 

liability, (L J corporate mventory valuauon 
ployers’ contnbuuons to soaal security and pension ^ ^ ^ 

are a«umed to be personal mcome, not wage a^ab There «e^^ 
items, however, which are not in the nauonal income, no g 
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by current services of factors of production, but which are included 
in personal income These are interest (Tj) paid on government debt, 
(Tj) government transfer payments (i e , payments by government to 
mdividuals which are not for current services rendered, but are "gifts” 
— ^pensions, G1 benefits, etc ), and (Ng) business transfer payments 

Disposable Personal Income 

Personal income less direct taves (Tg) is disposable personal income 
{Ig), and disposable personal income less household purchases (Dj) is 
personal saving (S^ We have then S, = — Z), — Tg (1) 

The basic identity is that the sum of the allocations of the net national 
product to sources is equal to the sum of methods of disposition, 
that IS, 

iip + Ztia + Lu + Zi! + Zji + £» + Zji + L 4 g + Liu + Lit + Zt + M + 

Jfg + A', + ^ri = Di + D.. + D, + D, (2) 

Then we have 

fp = Zi + ia + -Lj + Zm + Lj + jVj + Ti + Tj (3) 

whence 

5p + il* + Zjt + i»r + Liu + Ai =• 

A. + (A + n + Ts - £« - A', - A, - r<) + A (4) 

This IS the "sources and uses of net saving” identity The sources of 
net saving are identified on the left-hand side as personal saving, net 
wage accruals, inventory valuation adjustments, undistributed profits, 
and tlie statistical discrepancy The uses of net saving arc idcnliricd 
on the nght-hand side as net business investment {Dg,), net foreign in- 
vestment (A)i the Item in the bracket, which is the government 
deficit, G, equal to government purchases (D,), plus government trans- 
fers (Ti and Tg) minus ta\ receipts and accruals (A„ AT,, T„) and net 
government "profit” receipts (IV,) Looking at the same identity in an- 
other way, the left-hand side is die disposition of the total increase in 
net ivorths as between personal and nonpersonal balance sheets, the 
right-hand side is the sources of this increase in net worths— private 
mvestment appearing as an increase in net assets, and government 
defiat appearing as an increase in private money or government 
security holdings 


Criticism of the National Accounts 

There are some valid criticisms of die above concepts from an ideal 
theoretical point of view, although the difficulties of acquiiing certain 
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infomation may justify a practice which is short of a theoretical ideal 
Perhaps the most serious defiaency is the omission of tlie services of 
housewives — mainly on the grounds of difficulty of estimation This, 
however, leads to the paradox that if a man marries his housekeeper 
the national income falls, whereas one would think m reality it should 
risel The other great difficulty lies in assessing the contribution of 
government The assumption of the national accounts is that the gov- 
ernment produces goods and services which can be valued according 
to their cost This may well overestimate the contribution of govern- 
ment, on the other hand, to leave government out altogether would 
certainly underestimate its role For this reason the significant measure 
of national economic welfare may he somewhere between the national 
income of the accounts and the disposable personal income 
The student should study the annual National Income Supplement 
of the Sutvey of Current Business, issued by the United States Depart- 
ment of Commerce The 1951 edition gave an unusually full account 
of the procedures mvolved in the calculations 


QUESTIONS AND EXERCISES 

1 Take the latest national income accounts for the United States as given 
in the Survey of Current Business and tabulate them in the form of 
equation (2), page 285 Show that identity (4) also holds 

2 Discuss the effect on the various items in equation (2) and on the GNP, 
the NNP, personal mcome, and personal savings of the following wns 
a A corporation makes JIOOO worth of shirts with a labor cost of SSOO, 
a materials cost of J500, and a profit of $200, $800 worth aie sold at 

home, $100 worth abroad cannnnod 

b The government spends $10,000,000 m building a to, $8,000,000 
IS spent labor, $6,000,000 for materials, $1,000,000 for land 
c An exporter buys $10,000 worth of doth from a manufacturer and 

f Si «««> ■“ » "* * 

NNP, etc) for ^ployment banking system it 

4 In calculating the amount of GNP origin ting their 

IS necessary to debit depositors vatb the actual to g 

account, rather than with the bank’s service charges Why? 



CHAPTER 15 


MACROECONOMIC MODELS MODELS OF 
PRODUCTION AND CONSUMPTION 


The previous three chapters have been devoted essentially to the 
problems involved in the classification, definition, and measurement 
ot economic aggregates Mere classification, however, is not enough 
We want to know not only "what” but “why” and “how ” It is not 
enough to have a good system of definitions, even a good system of 
accounts and measurements We also want to know something about 
the causal foctors mvolved in economic systems It is not enough to 
measure the national income and its distnbution, for instance We are 
also mterested m why the national mcome and its various components 
are what they are, and why they exhibit their various changes and 
fluctuations The construction of economic "models” is an attempt to 
give some answen to the question of the determinants of the economic 
system — some answer, that is, to the "why and how” questions 

Economic Models 

What, then, do we mean when we ask "why is the national income 
what It is"? We may mean many thinp, depending on the level of ar- 
gument In economic analysis, however, we feel that we have a satis- 
factory answer to the above question if we can show that there is a 
system of relationships among the vanous variables of the system 
which are satisfied if these variables are what they are Such a system 
of relationships is called a "model ” There are two mam kmds of 
these models equilibrium models and dynamic models In equilib- 
rium models the system of relationships can be expressed as a set of 
equations or identmes which can only be satisfied by one (or at most a 
limited number) ot values of the various variables which the equations 
relate In order to obtain these condiuons there must be an equal 
number of equaUons and “unknowns,” or variables, to be determined 

287 
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In dynamic models the values of present vanables aie related m 
definite ways to values of these and other variables m the past, which 
in turn ate related to variables in the more remote past, and so on m 
an infinite regression The next mo chapters will deal mainly with 
equilibrium models, dynamic models are discussed in Chapter 20 

identities 

The concept of a model will become clear as we proceed to ex- 
amples The relationships whidi constitute a model are of two kinds, 
tdentittes and bekaatai equattons. AU models seem to possess them 
both Identities are true by defimtion They are denved generally by 
taking some a^regate and expressing it as a sum of parts, or as a prod- 
uct of components If then we put a whole aggregate equal to the sum 
of Its parts, or if we equate two different breakdowns of the same ag- 
gregate, we «tiall have an identity Thus any human population (Ai) 
can be divided mto people called Smith (S) and people not called 
Smith (T), and we can write* 

N^S-¥T (1) 

The same populauon can also be divided into people called Jones {/) 
and people not called Jones (AT), so that we have 

+ k P ) 

from which we might derive other identities, such as 
5+ rsj-f ir,or5- J's.K’- T 
We seem even to have denved a theorem, that the excess of Smiths over 
Joneses in any population must be equal to the excess of non-Jona« 
over non-Smitlm W particular identiues are not very interesu.^, 
though nobody can deny their truth They are not interesting bemuse 
the Mcgregates which they relate are not particularly mterestmg 

theSomm.atleast.^nd.aswehaveseenft«ge24fl),^«^^ 

not interesting if they are not related to anythmg else If it ^ ' 

mpinally related, the above idemiiiea might becnne pa 

and would become mteresting j - tiuht luluffi class, 

Suppose, for instance, that the Smiths “ '‘.^“"ierof 
and h^ an inflexible rule (enforced by farther 

non-Smiths should ahvays equal foe jmmb ^ ^ 
kept their own numbers always at 1000, w 

ildenUBcs aie generaUy indicated by the sgn s, wbi* 


idenual 
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from the conditions of which the equilibrium value of all the vanables 
could be deduced It would be expressed m three relationships the 
identity IV =«= S + T, and two behavior equaaons, S=T and S = 1000 
As there are three unknowns, N, S, and Tj these three equations can 
be solved — that is, values of N, S, and T which satisfy all three rela- 
tionships simultaneously can be discovered In this case there is only 
one solution N = 2000, S = 1000, T = 1000 

Behavior Equations 

Behavior equations, then, are relationships which express certain 
empirical facts about the behavior of the individuals of the system 
They are not necessarily true, as idenuties must be, they derive their 
validity from the empirical observation that if they are not satisfied, 
behavior, and therefme change, will take place which will not cease 
until they are satisfied Thus suppose m the above slightly absurd ex- 
ample that the total population was 2500, with 1000 Smiths and 1500 
non-Smiths Following their rule of behavior the Smiths would have 
to kill off 500 non-Smiths in order to bring their numbers to equality, 
which would reduce the population to 2000 If the population were 
2500 divided between 1250 Smiths and 1250 non-Smiths, both rules 
would come into play 250 Smiths would be killed off to reduce the 
Smith population to the legal 1000, and 250 non-Smiths killed off to 
bring the numbers of the two groups to equality If the total popula- 
tion were 1500, say 750 Smiths and 750 non-Smiths, the Smith popula- 
tion would be allowed to grow unul it reached 1000, and the non- 
Smith population would be allowed to grow equally, brmgmg the 
total population again to 2000 It is evident that the equilibrium is a 
stable one If 2V is not 2000, forces are brought into play to restore 
that figure What the populaUon will be on any given date, of course, 
depends on the dynamic relationships involved— on whether, for in- 
stance, the movement toward equihbnum takes place quickly or 
slowly In equihbrium models, however, we consider only the equihb- 
num position Itself The problem of the movements toward {or away 
from) equilibrium will be discussed in Chapter 20 

Adding New Variables 

The models can be made as complicated as we wish by adding new 
vanables and new relationships, as long as we add one independen t 
equation or identity (that is, one that cannot be derived from the 
existmg relationships) for each new variable Thus suppose we add a 
new vanable to our previous model-say. the number of Joneses, J 
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In order to m^e the model determinate we must find a reladonshm 
of some kmd bettveen / and the other t-a„ables Suppose for instant 
that the only function of the Joneses was to cut hair for the Smiths and 
that each Jones could handle 20 Smiths Then in equilihnim „e 
would have an addiaonal relationship, 20 / = S As we knoiv that in 
equilibrium S = 1000, / = 50 If now we nush to determine the num. 
her of non-Joneses, K, this netv variable can be taken care ot with the 
identity (2), so that K = 1950. 

The above niustration is, of course, far-fetched in the extreme, in 
that the behavior equations postulated are most unlikely to be found 
in any real society. An absurd case, however, illustrates the generality 
of a principle better than a realistic one, and it is not difficult noiv to 
go on to more realistic models involving economic vanables 


The "Basic Model" of Macroeconomics 

The simplest, and perhaps the most important macroeconomic 
model is one of three relationships and three vanables Let P he the 
total physical output of a society in a given penod Its exact defini- 
tion, and the exact degree of "netness" mvolved m its defimuon is 
not particularly important Let C be the amount of this physical out- 
put consumed during the penod, and 4 be the amount accumulated- 
that is, added to stocks Then we have an identity 

P^C-1-4 (4) 

The concepts, of course, must be defined in such a ivay as to make thu 
identity necessary AVhat it states m effect is that whatever has been 
produced in a given period must either have been consumed in that 
period or must be sail around somewhere Production is conceived, as 
we have seen, as a gross addiaon to total stock, consumption as a sub- 
traction from total stock, and accumulaaon, therefore, is the differ- 
ence beaveen ivhat has been added and what has been subtracted 


Consumption and Investment Fonriions 
In addition to the identity (4) we need avo behavior equations 
These are 


C » F.(P) 

A = E.(P) 

We do not postulate an exact algebraic telaaonship, but a general 
function Equaaon (5) is read “C is a function of P ” It meam sunp f 
that the amount of consumption depends on die amount of pro 
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tion in a definite way, so that £or each amount of production there is 
only® one amount of consumption which is consistent with it A be- 
havior equation is not much use, of course, unless there is some as- 
sumed behavior behind it Tlie link here is that decisions to consume 
on the part of individuals, in so fer as they have freedom to choose, 
are very closely related to their individual incomes Generally speak- 
ing, the larger a person’s income, the larger his consumption Personal 
incomes, however, are very closely related to total output, P For any 
given value of P, dierefore, there is likely to be a given value of per- 
sonal incomes, and for each value of personal mcomes there will be a 
given amount of consumption It is not unreasonable, then, to assume 
that with a given distribution of income and stable patterns of indi- 
vidual consuming behavior there is a fairly definite relationship be- 
tween total output and the decisions which result in consumption, and 
hence the volume of consumption itself 
The behavior patterns which underly tlie accumulation equation 
(6) are more complex, and more dubious Wliat tlie equation states is 
that for any given level of output there is only one value of total ac- 
cumulation which IS consistent with the given level of output This 
assumes that at each level of output there is some level of accumula- 
tion which IS satisfactory to the people who are holding the additions 
to stocks of goods — call it A If die actual level of accumulation is 
greater than die "satisfactory” level, the people who hold goods will 
feel that they are holding too much — they will feel "overstocked " 
Manufacturers, wholesalers, retailers, and householders may feel that 
they are holding too large stocks of goods and will try to reduce these 
stocks How diey try to reduce stocks is a critical question in die dy- 
namics of the system For die moment, however, we will assume that 
the simplest way to reduce stocks is to cut back production We have 
supposed diat consumption is given (for each value of P) so that there 
IS not much opportunity to reduce stocks by expanding consumption 
Similarly, if the actual level of accumulation is less than the satisfac- 
tory level, people will feel "understocked” and will try to increase 
these stocks We assume for purposes of this model that they can in- 
crease stocks only by increased production Thus in die first case if 
householders feel overstocked, say with shirts, they reduce purchases 
of shirts until some of diose they have wear out The reduced pur- 
lin sttict mathematical tens!, the existence oE a general lunction relating tiro (or 
m^ variables means onljr that there is a hmtled number of possible combinations ot 
values of the vanables In the present case it is reasonable to assume that there is in tact 
only one value ot consumption corresponding to each value of output When this limita 
tron IS placed on the nature of the function, it is said to be monotonic 
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chases result in an overstock on the part o£ the retailer, who reduces 
purchases from the wholesaler, reduced purchases from the retaiW 
lead to overstock at the wholesaler, who reduces purchases from the 
manufacturer The manufacturer responds to his resulting overstock 
by laying off men and decreasing the output of shirts By a similar 
Cham an understock anywhere in the system will lead to increased 
production 

We see. tiierefore. that if the behavior equations are not san.j jf j 
certain changes in behavior will take place, and if the eqmhbrium is 
a stable one these changes will operate to adjust the values of all the 
variables of the system in a direction which makes the equations more 
nearly satisfied This process will presumably go on until the qua 
tions are satisfied, at which point diere will be no further changes m 
behavior and the system will reproduce itself indefinitely in quihb- 
rium until the equations change 


Arithmetical Example of Macroeconomic Equilibrium 

This simple model can be illustrated by anthmetical and graphical 
examples Suppose that Table 24 shows the relationship m some 
society between total output (P) and those levels of consumption (C) 
and accumulation (/i) which are consistent with each level of output 


Table 24 Output Equilibnum 


1 Output (F) 

2 Goiuumption (O 

3 Willing accumul^on 

(investment) (J). 

4 Total absorption + 

5 Actual accumulation 

(P-O 

6 Surplus (+) or deficit 

('«) accumulation 


0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

60 

73 

87 

97 

106 

113 

120 

126 

130 

134 

137 

-30 ■ 

-13 

0 

7 

15 

21 

24 

27 

30 

32 

34 

) 30 

60 

87 

104 

121 

134 

144 

153 

160 

166 

171 

-60 

-53 

-47 

-37 

-27 

-13 

0 

14 

30 

46 

63 

-30 

-40 

-47 

-44 

-41 

-34 

-24 

-13 

0 

+U 

•^29 


The relationship between output and consumption, C = is 
known as the consumption function The relationship between^output 
and "wilhng” accumulation, A=F, (P), is often called the “imiat- 
ment function" investment being defined as the amount of volun- 
tary” or "willmg” accumulation which is consistent with a given leve 
of output • Thus tlie table should be read if the output were 0. the 
society would be willing and able to consume 60, and would be will- 

» In the Keynesian system investment it not genmUy wUl b™ mtrodwsd 

but of other dungs, snch as the rate o£ interest These oomphcattons vriU 

later 
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ing and able to invest -30 (that is, to disinvest, or decumulate 30), if 
the output were 20, the society would be willing and able to consume 
73, and invest -13, and so on The fourth line of the table show the 
algebraic sum of consumption and investment It is useful to have a 
name for this quantity, so I have called it "total absorption ” If we 
think of consumption and investment (willmg accumulation) as the 
only mo ways m which the product can be absorbed or disposed of 
willingly, the total of consumption and investment together shows the 
total amount of product which will be voluntarily "absorbed” by the 
system If the actual output is greater than the total (willing) absorp- 
tion, there will be unwanted accumulations, if actual output is less 
than total (willing) absorption, there will be unwanted decumulations, 
and, as we have seen, these will produce changes in behavior which 
will change output itself 

Assumptions of the Model 

In constructing Table 24 we made certain assumptions about the 
nature of the consumption and investment functions These assump- 
tions are plausible, but not absolutely necessary The actual shape of 
the function is a matter of fact in each case which can only be deter- 
mined by empincal research Thus we assumed that at zero output, 
should such a state of affairs be even possible, tliere would still be 
some consumption (60), as existing capital depreciates and people must 
eat even if they are not producing In a state of such extreme depres- 
sion, however, it is most unlikely that anyone would be willing to ac- 
cumulate Indeed, the reverse is assumed — Uiat at very low levels of 
output the society is only willing to denmulate, i e , to live on its 
existing stocks As we advance (hypotlietically) to higher levels of out- 
put we assume that botli consumption and investment rise In the ex- 
ample we have assumed furtlier tliat they both rise at a decreasing 
rate, so that a unit rise in output at high levels of output produces a 
smaller increase in C and A tlian does a unit rise in output at low 
levels This assumption, though plausible, is in no way necessary for 
the argument, as we sliall see later 

Surplus or Deficiency in Accumulation 

If now we subtract the total (willing) absorption figure from the 
output figure we get a measure of "surplus” or "deficiency" in actual 
accumulation (item 6, Table 24) If there is an accumulation surplus 
(as there is in the table at levels of output above 160), this means that 
at these levels of output actual accumulation is greater than the 
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amount of accumulation which the people of the society are willing to 
accept voluntarily If tliere is an accumulation deficit, as there is bt 
low an output of 160, tlien actual accumulation is less than the desired 
level of accumulation We can suppose that actual accumulation 
(item 5) IS the difference between output and consumption at each 
level of output Tlien the accumulation surplus or deficit can also be 
obtained by subtracting the figures of item 3 (willing accumulation) 
from the corresponding figures of item 5 (actual accumulation) 


Equilibrium of the Model 

We can now see clearly that there is only one output figure at which 
the system is in equilibnum At an output of 160 total absorption is 
also 160, willing accumulation is equal to actual accumulaUon (30) 
and tliere is no surplus or defiat accumulation At all outputs loiver 
^han 160 total absorpuon exceeds output, the amount that the soaety 
is willmg to accumulate exceeds what it actually succeeds in accumu- 
lating and there is deficit accumulation Thus at an output of 140, 
consumption is 126, so that actual accumulauon is 14 The amount 
that people wish to accumulate, however, is 27 The society is under 
stocked” and output will inaease Similarly if output is 180, comump 
uon is 134, so that actual accumulation wiU be 46 People only wi* 
to accumulate 32, so that there will be a surplus accumulation of 14, 
and output will be reduced to try to get rid of the surplus 

Gtaphtc Illustration This model can also be illustrated graphi 
cally In Fig 51 output is measuied on the horizontal »is, an 
consumption and accumulauon on the vertical axes It should be » 
membered that these measurements are mdi^ of 
sumption, and that the indices cliosen must be 
that the relative puce structure used m computmg an index 

sponding to the consumption function of items 1 a^ 2. Table 
ir is the investment curve, or willing accumulation 
vlnmSU of these two curv« or 

1 and 4 of the table) We now draw a f ^/^Tlie 45" Ime 

angle of 45" to each -Tf f^p^mt 1. ‘th- g>ves tl« 
tepiesents the idenuty P^C-1- P qq _qb = 

„Lb„»n 00 ^ „ 

0,c« + ~ , V ^ drawing the actual aecuiauls- 

also be found in wo other ® the veru 

non curve AA' (items 1 and 5 oj Table 2 ) « S ^ ^ 

cal distance beween the line CC and the 45 hue UJS. 
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curve AA' intersects the curve //'— i e , where actual accumulation is 
equal to desired accumulation, is die point o£ equilibrium Another 
method is to draw the surplus-deficit accumulation curve SS' (items 
1-6 o£ the table) Where diis cuts the horizontal axis— that is, where 
the surplus or deficit accumulation is zero — is the point of equilib- 



This diagram also illustrates the stability of the equilibrium Thus 
suppose output were below the equilibrium output, say at 00^ Con- 
sumption would be OjCj Actual accumulation therefore would be 
CjKj, where is on the 45° line, as OjXj = 00^ Desired accumula- 
tion is C^j(= There is therefore a deficit of actual accumula- 
tion below the desired level amounting to (= = O^Sj) This 

deficit will cause an mcrease in output, and the whole system will 
therefore move toivard the equilibrium Similarly, if output is above 
the equilibrium, say 00 „ there will be a surplus accumulation 
(B/Kf = IfAf = OjS/) which ivill cause cutbacks in output and again 
return it to the equilibrium value OO, 
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Effect of a Rise in the Absorption Curve 

This model, simple as it is, is so powerful in the explanation of 
movements in aggregate incomes, even in the explanation of busmen 
cycles, that it is worth examining some of its properties in greater de- 
tail We see first that a rise in either the consumption or the invest- 
ment curves, or in both, will raise the equilibrium output Thus m 
Fig 52 we suppose a total absorption curve biBi, with the point of 
equilibrium at OB^ being the 45° line If the total absorption curve 
rises to bjBj, that is, if the total of consumption and willing accumula- 
tion is larger, at each level of output, than it was before, the equihb- 
niiTTi output will nse from 0£, to OE, Similarly, a fall in the absorp 
tion curve results in a fall m the equilibrium output These changes 
in the total absorption curve may have several origins There may be a 
spontaneous rise in the consumption function itself — that is, the peo 
pie of the society may deade to consume more at each level of income 
than they did before There may hkewise be a spontaneous increase 
in the investment funcuon— that is, people may become willing to 
accumulate more goods at each level of income than they did before 
There may also, as we shall see later, be an inaease in absorption by 
government without an offsetting decline in absorption by pnvate 
persons. 


The Propensily to Absorb and the Multiplier 
Whatever the causes, there is an interesung relauonship between 
the extent of the increase m the willing absorption of produrt md the 
mcrease in the equilibrium output which is called forth In Fig 
we have supposed that the total absorption curve is a 
Modifying the Keynesian terminology somewhat, we may call 
slope of this line the propensity to absorb The “ “ 

then, IS the increase in total willing absorption of output wh^ m 
S from a umt increase in output Thus if an inaease in u^t of 
10 units resulted in an inaease in willmg 
and investment of 8 units, the propensity to 
tTuld be or 0 8 In the figure, if a perpendicular « dmpped from 

to at the propensity to absorb, «, is 'Th* ° 
the "vertical" inaease m the The 

inaease in the eqmhbrium ‘'f P“' “ ““f ^.^d in connecnon with 

historic reason for this lem is that it ^ 

the increase m income (output) which would result 
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crease m investment, investment being assumed to be independent 
o£ output, so that the multiplier is the amount by which the mitial 



increase of mvestment multiplies itself in producing income In the 

figure, then, the multiplier, m, is the ratio that is, it is the 

amount by which output increases for a unit vertical nse in the ab- 
sorption function 

There is a relatively simple mathematical relationship between the 
multiplier, m, and the propensity to absorb, a Thus we have m the 
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figure Rjis = ijB 2 > ^7 construction It follows then that 

« - a= ^ ^ ^ _1 

M,B, lA-ijAf, LtMj 1 -a 
L^i 

It follows immediately from this formula that the closer a lies to 1, 
the larger will be the multiplier If a = 1 the multiplier is infinite, 
the absorption curve is then at an angle of 45° and coincides with tlie 
45° identity line In this liimtmg case the equilibrium itself, of coune, 
IS indeterminate If the propensity to absorb at the equilibiium pomt 
IS greater than 1, the equilibnum is unstable 
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and the propensity to invest This is shown m Fig 53 Zj/,, C^Cg, and 
JSjBj are segments (assumed to be straight lines) of an investment 
curve, a consumption curve, and the derived total absorption curve 
From the method of construction we know that + fijCj = E^B^ 
and + EjCj = It follows that jEjZj — EiZj + E^Cj — = 

E^j - EiBi, or LjZj + MjC, = AfjB, Dividing through by EjEj or 

Its equivalent we have + At./ = is the propensity 

to mvest m — ^that is, the increase m willing accumulation for a unit 


mcrease in output 




IS the propensity to consume (o,) — the in- 


crease in consumption per unit increase in output 


it 

BjATj “ P™‘ 


pensity to absorb, a We have therefore 0 = 11,-1-05 In the Keynesian 
system proper the propensity to mvest is generally taken to be zero 
unless there is ‘‘induced investment,” of which the propensity to in- 
vest IS a measure If the propensity to invest is zero we have 0 = 0^, and 


m = 



( 8 ) 


In fact It seems probable that the propensity to invest is at least a 
small positive figure, and under some circumstances it may be quite 
unportant The larger it is, of course, the larger also will be the pro- 
pensity to absorb and hence the multiplier 


The “Shiffabilify" of Equilibrium 

The mulupher concept was developed, as noted earlier, in the at- 
tempt to determine the increase in national output, income, or em- 
ployment which would result from a given spontaneous increase in 
investment or in government expenditure The limiutions which 
have to be placed on the model in order to make it meaningful are 
so restrictive that m its onginal meaning it does not seem to be par- 
ticularly useful Thus we would have to assume that the consumption 
function was unchanged in the face of investment changes, and that 
there was no induced investment before the formula (8) takes on much 
meaning Nevertheless the muluplier, or what is practically the same 
thing m a different measure, the propensity to absorb, is an extremely 
important property of the model, for it measures the degree of ‘‘shifta- 
bihty of the equihbnum position If the multiplier is small, as in 

« r A f ™derlying determinants of the system, 

as reflected in a change m the posmon of the absorption curve, will 
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not produce a very large change in the position of equilibrium 
By comras^ when the multiplier or the propensity to absorb are £ 
as in Fig 52B quite small disturbances m the underlying condii 
will produce large changes in the national income or ou^t 
This fact IS of great importance for highly industrialized modem 
eronomies like that of the United States, as it is a possible explanauon 
of the great instability of these economies The propensity to absorb 
in America, for instance, seems to be at least of the older of 0 8 Quite 
slight changes in the underlying behavior patterns therefore may give 
rise to very large changes in the position of eqmlibnum, a slight fall 
m the level of the absorption function may give nse to devastating 
depression and unemployment, and an equally slight nse may result 
m full employment, prospenty, and even inflation 


APPLICATIONS OF THE BASIC MODEL 

Perhaps the most important application of the basic model is in 
giving at least a rough explanation of the phenomenon of rifpr wt.n. f 
and unemployment There is nothing m the equilibrium of the modd 
as we have described it which says that the equilibnnm position of 
output is at "capaaty” output The equihbnum may therefore be at 
a level which is below what the soaety is capable of reaching, even 
with the resources which it has available at the moment If the eqmhb- 
num output is below capaaty, then, some resources will be unem- 
ployed A measure of unemployment is the difference between capac- 
ity output and the aaual or equihbnum output Thus, retunung to 
Fig. 51, page 296, suppose that 00, represents capacity output Eqni- 
hbrmm output is 00, The difference, 0,0f represents that output 
which could be produced but which it not being produced because 
certain resources are unemployed It is therefore a measure of the 
amount of unemployed resources in the system 


Unemployment Equilibrium 

If now we inquire why there is unemployment, the answer is to be 
found m a study of what would happen if m fact the system were 
operating at capaaty, i e , at 00/ At this level of output we see that 
consumption and mvestment (mlling accumnlauon) are insuffiaent 
to absorb the whole product In other tvords, there is a defiaency m 
"effective demand ” This reflects itself, as we have seen, in unvrantM 
accumulations amonnung to (0,S,) These unwanted accumula- 
tions produce a downward pressure on output, so the economy cannot 
remam at full employment. At full employment it wU be accinnulat- 
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ing stocks of goods at a rate faster than its people are willing to take 
We see unemployment, therefore, as an attempt on the part of the 
system to cut down its rate of accumulation to a level that its people 
are willing to absorb Output has to be cut back by more than the 
excess accumulation, because cutting output back itself reduces con- 
sumption, and the reduction in consumption to some extent offsets 
the decline in production Because, however, consumption does not 
decline as much as production, the reduction m production does bring 
about a decline in the surplus accumulation, and will go on until this 
surplus IS reduced to rero If the propensity to absorb is high, con- 
sumption and investment decline sharply as output declines, which 
reduces the effect of the decline in production on accumulation, the 
decline may therefore have to go a long tvay before the surplus ac- 
cumulation IS eliminated Suppose, for instance, that with an output 
of 200, willing absorption is 180, leaving a surplus accumulation of 20 
If now the society cuts back its production to 180, it will still have a 
surplus accumulation, because wiling absorption will also have de- 
clined, say to 165, still leaving a surplus of 15, and production must 
be cut back further 


A Full-Employment Model 

A very important question must now be raised regarding the rele- 
vance of this model to the actual world Underemployment equilib- 
rium can only exist if the consumption and investment functions are 
stable and, in particular, are unaffected by the level of unemployment 
It IS not difficult to expand the basic model by addmg another vari- 
able, let us say, unused capacity,” U, and then postulating that both 
consumption and investment are themselves related to unused capac- 
ity as well as to output We can then postulate an equilibnum value 
for unused capacity — say zero — and we have added another equation 
which is sufficient to deteimine the system Thus we have four un- 
knowns, P, C, A and U, and four relationships, the identity P^C + A 
as before, and three neiv behavior equations 


C = F.(P,U) 
A = F,{P,V) 
U^u. 


(9B) 

(9C) 


If 1/ =0 we have essentially the "classical” employment theory 
which assumed that unemployed resources would always be zero in 
equilibrium In order to assure a stable equilibnum we must make 
an additional stability assumption that the existence of unemployed 
resources produces an upward shift in the total amount absorLd at 
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each level of output In teims of the graphic analysis this tnpan s that 
in Fig 51, page 295, for instance, if there is unused capacity the total 
absorption curve will move upivard until it readies a position such 
as BJK.,, where it intersects the 45° line at Kj The surplus accumula- 
tion IS reduced to zero in this case not by a decline m output, but by 
a rise in the whole level of die absorption curve 


The Keynesian Controversy 


Much of the dispute between the Keynesian and the "classicaT’ 
school of employment theorists (as represented, say, by Pigou) rets 
on the question of the extent to which there is anything m reality to 
correspond to die behavior equaaons outlined above The full du 
cussion of the behavior patterns involved must wait until we have 
discussed the operations of the monetary and pnee systems, but at least 
an outline can be given here The Keynesian model assumes that there 
IS no “natural” tendency in the system tendmg to raise the level of 
the absorption curve as output falls below capaaty, and that if full 
employment is to be maintained there must be active mtervenuon on 
the part of government to raise the level of the absorption curve to the 
pomt where capacity output will not result m surplus accumulations 
We can, of course, if we like regard this governmental intervention as 
Itself part of an equilibrium system, and assume that a rise in V above 
a certain critical level will call forth expansionary activity on the part 
of government, and vice versa In that case U, would be a true equi- 
librium, though the behavior equauons which determine it rest on 
political rather than on strictly economic behavior 


The "Classical" System- Deflation of Prices Rather Than of Outputs 
The classical assumption regarding the behavior which underlies 
the equations is that die development of ” 

overstocking, wiU produce a downward 
on outputs If all markets are compeuuve and ther^e 
flexible this assumption is not implausible 
modities produce deflauons m the prices 
owners of these unwanted stocks try to get rid of 
Similarly, if labor markets were on real 

produce a downward pressure on money de 

wages) which would supplement and ® accuiSlation. 

dine Thus we see the major consequence o P 
on these assumpuons, is a general and widespread declme m tue 

price-wage level 
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Effects of Deflation 


On Consumption The economic consequences of geneial defla- 
tion, which IS the name given to a general decline in the level of 
money prices and wages, are complex m the extreme Nevertheless 
two major sets of consequences may be expected to affect the consump- 
tion and investment functions In the first place deflation produces a 
marked redistnbution of income and of wealth among different 
groups and classes of people m the soaety People who have incomes 
which are fixed, or which are relatively inflexible in money terms (i e , 
m "dollars''), gam at the expense of those whose dollar incomes are 
flexible Thus there are gams to bondholders, debt holders in general, 
pensioners, people living on annmties, and people with salaries and 
ivages which are set by contract or by convention and changed only 
under severe pressures or at infrequent mtervals These gams are ob- 
tained at the expense of businessmen, farmers, people who live from 
profits in general, people whose incomes depend on flexible prices or 
wages These shifts in the distnbution of mcome on the whole are 


likely to raise the consumpuon function, as the people who gam are 
for the most part the "low savers" — people who consume nearly as 
much as, or more than, they produce The people who lose are on the 
whole the "high savers," busmessmen and farmers, people in the 
prime of life who are building up an estate and who therefore con- 
sume much less than they produce Deflation, iheiefwe, is likely to 
shift income from the "high savers” to the “low savers," and therefore 
will encourage the consumption of the people who gam more than it 
discourages the consumption of the people who lose The net result 
therefore is likely to be a rise m the amount that will be consumed 
at each level of income — i e , a rise m the consumption curve 
On Investment The effects of the redistribution of mcome on the 


investment curve are perhaps more difficult to estimate, but it is 
probable that the effects will be unfmiorabh to investment On the 
whole It IS the businessmen and farmers who make the major invest- 
ment decisions, and whose willmgness to hold increased stocks of 
pods, new buildings, and so on is the mam factor mfluenang the 
level of pe investment function It is precisely these people who are 
injured by deflation The profit maker obtains his income by selling 
dearer than he buys, usually after some interval of time If during the 
mterral bettveen purchase and sale all prices have fallen, the chance 
that Ae value of sales exceeds the value of purchases is so much the 
less In extreme deflation profits may even disappear altogether, and 
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become losses Under these circumstances it is extremely unlikely that 
there will be much desire to increase holdings of goods, for it is p^^ 
cisely the holding of these goods, which are declmmg m price, that 
IS the source of loss We may reasonably expect, therefore, that defla- 
tion will have an advene effect, at least in the short run, on the in- 
vestment function The net effect of the redistnbution of income and 
wealth effected by deflation, then, depends on the relative magmtudes 
of the effects on consumption and on investment, which are likely 
to be xn opposite directions and so serve to offset each other If the 
nse m consumption is larger than the fall in investment at each level 
of output, the net effect will be a rise in the total absorption curve, 
and hpnce a rise in output toward full employment If, hoivever, the 
fall in investment at each level of output exceeds the nse m consump- 
tion, the system is in a sad plight The result of surplus accumulation 
will be a decline in the total absorption curve, an increase m the sur- 
plus, and a further declme in output Output will decline in this case 
unu'l a "floor” is reached, imposed by the necessity for maintaining at 
least a subsistence level of consumption, and the impossibility of dis 
investing at more than the rate set by physical decay In tenns of Fig 
51 if the of deflation is to lower investment by more than it 
raises consumpuon, instead of the total absoipUon curve moving up 
ward from to BJC, under the impact of unused capaaty, the 
curve will move downward, thus increasing the unused capacity, and 
will conunue to move downward until the favorable effect on con- 
sumption just outweighs the unfavorable effect on investment 


The "Liquidity Effect" 

The distribution effect of deflation is not the only one which m^ 
be relevant to the absorption function J, J 

effect ” If the quantity of money is constant the fall m p P 
level increases the purchasing power of *e 
People therefore find themselves more hquid than ’ 
largCT proportion of money m their total asset structure, as ^ 
value o^odier assets has declm^ This 
courage both consumpuon and mvestment It « 

coMumpnon and mvcnnciw, a, the 'ncrea^ y, 

people a g.e.», fcehng of Th. 

prices with constant money stocks should ^ augment (he 

hquidity effect therefore may reasonably ^ the un- 

favorable effect on consumption, and to offset at least pa 
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kvorable effect on investment of the distribution effect It increases 
the probabihty that the existence of unused resources will tend to 
raise rather than lower the total absorption curve, and therefore 
makes a full employment equihbnum more plausible We shall re- 
turn to this topic in a later chapter, when we have developed some 
further analytical tools It is suffiaent to notice now that the difference 
between the two systems rests mainly on whether the development of 
surplus stocks will produce cutbacks m output or m prtces This is a 
matter of fact, and the hicts may differ from place to place and time to 
ume, so that the Keynesian model may be relevant m one society and 
the classical model m another 


Inflation in the Basic Model 

The basic model throws some ligfit also on the problem of inflation, 
though here agam a full treatment must be delayed until further tools 
have been developed Inflation results when the equilibrium output 
of the basic model is greater than capacity output Obviously output it- 
self cannot expand beyond capacity, and hence if at capacity output 
there is still a defiat in accumulation, and the soaety is still wishing 
to consume and accumulate more than it is in fact producing, changes 
must take place m the society which will tend to get rid of the deficit 
accumulation in other ways than by an expansion of output Thus 
suppose m Fig 51, page 295, again that capaaty output were OOg 
At this output there is a deficit in accumulauon of mdinjung 
that people would like to accumulate more than they are succeeding 
in doing, and there is therefore a deficiency or shortage in stocks In 
this case, of course, the output adjustments are manifestly impossible, 
except in so far as it is possible, espeaally under conditions of stress 
such as a war, for a society to expand its capaaty beyond what it 
fomerly believed it to be If there is still a defiat in accumulauon 
where the limits even of extreme capaaty have been reached, the re- 
sult will be either inflation or government controls designed to lower 
the consumpuon and accumulauon curves 


The Mechanism of Inflation 

The m^anism of inflauon wiU be described in more detail m 
Chapter 16 Its impact on the consumpUon and investment functions 
IS all t^t concerns us here This impact, as in the case of deflation, is 
hkely to operate throu^gh two mam mechanisms-the redistnbuuon 

ool^e"!n T " *•= '’*er Both 
operate m an opposite direcuon to the way they operate in deflauon 
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Thus inflation iredistributes income toward the profit makers and the 
holders of goods, and away from the lenlteis — the debt holders, pen- 
sioners. annuitants, and people with relatively fixed money incomes 
In this case, therefore, the gamers are likely to be the "high saveis" 
and the losers the "low savers ” The effect of the redistribution there- 
fore is likely to be a decline in consumption at each level of output 
The effect on investment, hoivever, is likely to be m the opposite 
direction- the high profits of inflation encourage mvestment, the hold- 
ing of goods becomes profitable and so the willmgness to hold more 
goods— i.e, to accumulate— increases 

Again the net effect of the redistnbuuon depends on the magnitude 
of thpfp changes, if the effect on consumpnon is large and on mvest- 
ment is the net effect twll be a dechne in the total absorpuon 
curve and the inflauon will therefore be effeenve in lotvermg the 
accumulation and in movmg toward an equihbrmm If, how- 
ever, the effect on consumption is small and on mvestment » large, 
the adds fuel to its own flames— the mote it proceeds, the 

greater the deficit m accumulation and the greater the mflationary 
pressure In such a case an mflation may lapse mto “hypermflanon." 
fo which the rate of rise m the price level approaches a hmit set by 
physical circumstances This hmit, if we may judge from the apeti- 
Lce of hypennflanons. seems to be about 100 per cent per week 


Liquidiiy Effect in Inflation 

also may have a “liquidity effect ” If the roe in ^ pro 
ceeds fester than the mcrease m the money stock (which is 
the easel then even if the money stock is increasmg people find theuh 
selves “1^ liquid” because the purchasu^ power of their 
ScSies Th« may make them less willing to comume and to mv«t 

» they M 

i, to Tie e*"” 

the amnunpueh Mid mvesonent . jy^hlwensllie 

defidt or surplus in accumulanon 

questions and exercises 

1 Construct identities relating the of acres 

a The average yield of wheat per acre W, 
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b The average number of vehicles per mile of highivay (n), the average 
speed of the vehicles (v), and the density of trafSc (number passing a 
given pomt per hour) (Z)) 

2 Express the variables of a balance sheet as an identity Can the balance 
sheet identities of various individuals be summed to produce a con- 
solidated balance sheet identity? If so, what vanables will it contain? 

3 What IS the interpretation of Ae points of intersection Gu Gg, Gi and 
Hu Ht in Fig 51, page 295 

4 In Table 24, page 292, suppose that government is able to absorb 14 
units of product from the economy without causing any decline in con- 
sumpuon or investment Calculate and tabulate the total absoiption, 
the actual accumulation, and the surplus or deficit accumulation at each 
level of output What now will be the equilibrium output? 

5 In the model of Table 24, page 292, suppose that government absorbs 
20 units of output, but that this absorption is financed m such a way 
that It causes a drop of 7 units of consumption and 3 units of invest- 
ment at each level of output Using the graphical technique of Fig 51, 
page 295, find the equilibrium output 

6 Suppose that the total absorption curve BB' of Fig 51, page 295, was 
moved vertically downward until it was tangent to the line OK Discuss 
the nature of the equilibrium at the point of tangency How would you 
interpret the model if the curve BB' lay wholly below the line OIP 

7 Suppose that a rate of mflauon of * per cent per annum will lower the 
total absorption at each level of output by ^ Suppose now that in 

the conditions of the model of Fig 61 (page 295) and Table 24 (page 
292), the capaaty output of the system was 140 units What rate of in- 
flation would be necessary in order to equate total absorption with 
output? Draw the family of curves of Fig 51 under these new mnd|t 7 fnn 



CHAPTER 16 


MACROECONOMIC MODELS: MODELS OF 
MONETARY CIRCULATION AND EXCHANGE 


The Exchange System 

T])C economic models of the previous chapter were nonmonetary, 
jn the sense that all the variables in them were aggregates of good! 
Production, consumption, investment, were defined as aggregates of 
goods created, destroyed, or accumulated. Income was identified with 
output as an aggregate of real goods produced ‘ In expanding the 
model we must now turn to the aspects of the system which arc in- 
volved in tlie circulation of money and tlie cxcliangc of goods The 
"basic model" of Chapter 15 makes no explicit mention of exchange, 
which IS the process whereby tlie ownership of goods and of money 
and other assets is transferred and arculatcd among tlie various in 
dividuals of the society. In exchange no physical, identifiable asset is 
created or destroyed, even though utilities arc generally created, but 
the previously produced assets diange owners in the course of then 
life history from their birth in production to their deaiJi in consump 

tion. 


Money as a Measure of Value 

In this process ol exchange money plays an J 

developed economy llarier-Uiat is, the exchange o 
or of any nonmoncy asset for any other— is ^ 

societies and is never wholly absent even m the 
mies A pure barter system, however, is rare even among F m>u 
CO.™ o! *c development »»»»« .»« 
1 11 h oinou. out ■!>.* » ™-'‘r pee. i" f- 

iwle to ilic "'roil" ciciiiciiw 
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the evolution of a standard and measure of value takes place at a very 
early date A pure barter economy only seems to be possible where 
exchanges are rare and the commodities exchanged are highly diverse 
As soon as anything like a "market” develops — that is, frequent and 
repeated exchanges of more or less standardized commodities — the 
principle of arbitrage will operate (see pages 73-76) to bnng the 
exchange ratios of various commodities into rough consistency with 
each other When this happens it becomes possible to use one com- 
modity as a measure of value, and a convention arises whereby 
“prices" are quoted m terms of the standard commodity, even though 
this may not participate m all exchanges A great vanety of such 
standard commodities have been used in different societies — cattle 
("pecuniary” comes from the latin Pecus, coiv), seashells, beads, stones, 
tobacco, cloth, grain, and all the common metals 

All Measurement as Valuation 

The same process takes place in the development of almost any kind 
of measurement Measurement is the expression of equivalence in 
some quality between different objects Thus we might say that a 
house was "ten pianos long” or "seventeen sheep long” or “800 thim- 
bles long," meamng that we had established a ratio of equivalence 
in length between the house and ten pianos, or seventeen sheep or 
800 thimbles It is very convenient, however, to have a single measure, 
and in the case of length some common object, such as a foot or a 
hand, generally first serves this purpose Similarly m the case of 
"value” we might say that the house was "worth” 5000 yards of cloth 
or 10,000 bushels of wheat or 25 horses, expressing here an equiva- 
lence in exchange In this case also it is convenient to have a single 
measure, and a soaety soon comes to adopt a convention to use one 
commodity to measure all values H then we know the equivalence 
of two objects in terms of the measure, we know their equivalence in 
terms of one another If a house is 50 feet and a table is 5 feet long, 
we know immediately that the house is as long as 10 tables Similarly, 
if a house is worth 30 cows and a hone is worth 2 cows, we know that 
a house is worth 15 horses 


The Abstract, Standard Measure 

As measurement is essentially an abstract process and is not neces- 

development that concrete measures give way to 
abstract units of measurement This is mainly because aU conaete 
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measures are apt themselves to vary m the quality measured If we 
measure lengths by actual feet or paces, we run up against the problem 
that one person's foot or pace is different from another’s Come 
quently the idea of a “standard" foot emerges, which may not be the 
length of any actual foot Similarly an abstract measure of value 
emerges m the shape of a monetary unit, the "dollar” or "pound" or 
“franc ” The “dollar” as a unit of measurement is not a commodity, 
not even a certain weight of gold It is essentially an abstract unit by 
which the values, or exchange equivalences, of assets are compared 


Money as a Medium of Exchange 
It is quite possible for a soaety to have a unit of account, or a meas 
ure of value, which is purely abstract and is not represented in any 
physical form. In England, for instance, the price of luxury articles is 
often quoted m “guineas," although the guinea com (worth 21 shil- 
lings) disappeared many generations ago Usually, however, the unit 
of account is embodied in some physical object or asset, m which case 
it IS said to be a medtum of exchange or a store of value In societies 
where a commodity is used as a unit of account, such as gold or to 
bacco, the same commodity m its physical form also generally becomes 
a medium of exchange, that is, an mtermedtary between final ex- 
changes The worker exchanges his labor for the “money, whatever 
It IS. not because he wants it for its own sake, but because ^can buy 
other things with it His final exchange is labor for goi^s This, hoi» 
ever, is broken down into two sets of exchanges, labor for money md 
money for goods The medium of exchange m a society, then, is tot 
asset OT grofp of assets which is wanted prunanly berause it is 
Sinfabk This attribute of ready exchangeabiUty i. called li- 
quidity,” 

mportant to realize that "liquidity" is a quality 

they may possess in greater or less degree, ^ “ nance m 

or easily measurable concept, yet U is of the utmost unpona 

understanding the automobile worth 

Consider, for instance, the ^th objects are 

12000 and a roll of twenty objects «.«M be 

“worth" 12000 What this mearis is Jy other com 

exchanged directly or in^rectly g^^on the market The 

modity or group of commodities w ^ goods and 

amount m both cases represents a daim on tn 
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services of society In both cases there is an understanding, implicit 
in the whole system of exchange relationships and valuations, that 
I can find someone who will give me $2000 dollars’ worth of some- 
thing else m return for what I have The difference, however, lies m 
the fiict that the twenty hundred-dollar bills could quickly and easily 
be exchanged for anything that is offered for sale m the United States, 
whereas the automobile could not easily be exchanged for anything 
except money That is to say, the twenty hundred-dollar bills possess a 
certain quality of convenience and ease m exchangeability which the 
car does not possess We might illustrate this again by an analogy from 
length If we knew that an automobile was exactly ten feet long we 
could, of course, measure the length of a house by taking the auto- 
mobile and "pacing” the house with it, thus we might find that the 
house was 5^ automobiles, or 56 feet, long But this would be very 
inconvenient To measure the length of tlie house we use a foot rule 
or, even better, a tape measure So if we want to buy $2000 worth of 
cheese we do not take an automobile and say, "Give me $2000 worth 
of cheese for this " We take twenty hundred-dollar bills or, even bet- 
ter, the monetary equivalent of the upe measure, a check for $2000 


The “Order of Liquidity" 

Just as long objects can be arranged in an order showing their con- 
venience for use in tlie measurement of length— with mules, perhaps, 
at the bottom and tape measures at the top — so valuable objects can 
be arranged in an order showing their convenience for use in ex- 
change, with things like real estate, buildings, furniture, and personal 
effects at the bottom, tanging up through stocks of standard com- 
modities, ordinary shares, long-term bonds, short-term bonds, call 
money, and so on through to bank deposits and cash at the top This 
IS the order of liquidity 


The Arbitrary Definition of Money 

Thmgs at the top of this scale are called "money", things at the 
bottom of the scale, i e , illiquid thmgs, arc what may be bought with 
money But just where to draw the Iine-just what is money and what 
B not— IS difficult to define Some writers, for instance, include banb 
deposits on current account in "money” and some do not Some 
wnteis would confine the term "money” to mean cash plus hani 
notes, and some would include even savings deposits However 
strange thou^i « may seem, where the line is drawn does not matter 
very much The quality of bemg "money" is a matter of degree rather 
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than of kind, and under certain circumstances even things like dia- 
monds or cigarettes behave like money For purposes of exposition 
It IS often convenient to draw a sharp line at some point in the scale 
of liquidity and say, "everything more liquid than iis is money, and 
everything less liquid than this is not money ” It is important to 
reahze, however, that wherever this line is draivn will be a more or 
less arbitrary point Consequently, arguments as to whether a certain 
thing IS or is not money are usu^y a waste of breath If we are clear 
about our definition, whatever it is, we shall not go far astray 


False Definitions of Money 

With the above analysis it is at least possible to critiaze some at- 
tempted definiuons of money as not being significant It is dear, for 
instance, that m our society gold and silver for most purposes are not 
money at all, though they were m California around 1850 and still 
are in North Afnca But most people who are likely to read this book 
would never think of going down to the store with a bag of gold dust, 
and It would be most doubtful whether they could buy anything with 
It if they did — ^the storekeeper would be more likely to call for the 
pohcel Similarly, it is not the "redeemability’' of paper money which 
rives It liquidity, for most paper money is not redeemable (le, a- 
changeable into gold or silver at a fixed legal rate), and yet we find 
no dilficulty m buying grocenes with it and redeemability m pocena 
IS much more important than redeemability in goldl Nor does the 
Tieht of legal tender necessarily characterize money— le, the legal 
negation on the part of creditors to receive the mon^ m settlmmt 
of a debt Most paper money, it is true, is legal tendff. but st^e papw 
money (e g , Scotmh bank notes) is not, nor are bank deposits, yet the 
abseSe of this privil^e does not make these assets any less useful « 

uon of money as "those assets which are of 

wide variety of other assets, and which are want^ 7 
Tblef in their continumg ability so to be exchange 

Money os a Store of Value 

The attribute of money as a "store of value” “ need 

use as a medium of exchange, yet ^ ^ the consutnp 

for a store of value arises because of a desire to postpone tn 
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tion of assets to a future date, usually because of some irregulaiities 
m the flow of production or income, or in antiapated needs Con- 
sumption can be postponed, however, only if assets are hdd in a form 
which does not depreciate or decay, or at least decays slowly The 
property of durability m purchasing power therefore has been an im- 
portant element m determining the selection of vanous commodities 
or assets as money The popularity of metals, and especially of the 
precious metals (those ivith high value per unit weight), for use as 
money is closely related with their convenience as a store of value 
They are easy to store, do not decay or corrode, and seem to have had 
a fairly stable purchasing power at least over short periods No com- 
modity or financial instrument has ever proved completely satisfactory 
as a store of value, as even those assets which do not decay m a physical 
sense are almost universally subject to changes in purchasing power 
About the closest we could, get to a perfect store of value would be a 
bond or financial obligation with a pnce-index clause, which would 
have a constant purchasing power m terms of some price index Even 
an instrument of this kind, however, would be no safer than its issuer, 
and no price index can give a completely satisfactory measure of 
changes m purchasing power 


Change m Price Level as a Rate of Interest on Money Stocks 

The “store of value” aspect of money takes on peculiar importance 
in times of inflation and deflation when price levels are changing 
rapidly When prices are rising, money, along with any other asset 
which IS measured as a constant sum of "dollars,” declines in pur- 
chasmg power Thus if the pnce level doubles dunng a year, $100 will 
only buy half as much at the end of the year as it would at the be- 
ginnmg A rise m the pnce level is therefore equivalent to a negative 
rate of interest, in terms of purchasing power, on all assets whose value 
IS fixed in terms of the monetary unit Similarly a fall in the pnce level 
raises the purchasing power of these assets, and is equivalent to a 
posibve real rate of mterest If the pnce level halves during a year, 
$100 IS worth twice as much m terms of its command over commodi- 
ties at the end of the year than it was at the beginning Putting the 
same thing in another way, the oivner could spend and consume $50, 
and still have as much purchasing power at the end of the year as he 
had at the beginning It is clear that the expectation of rising prices 
will kwer the willmgness to hold money, and that Uie expecmtion 
of a fell in prices will make people more eager to hold money 
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The Velocity of Circulation 

If therefore we wish to analyze the forces which underly the ciicula- 
uon of money and the volume of exchanges, some method must be 
devised for describing and definmg not only the quantity of mone^ 
and of other relevant assets but also for measuring the willingness or 
“eagerness" to hold money There are several methods for doing this 
A crude but very useful method is through the concept of the veloaty 
of circulation Suppose that we define the money stock of a soaety, 
in some arbitrary manner The total volume of payments in the so- 
aety, E, IS then defined as the sum of all the quanuties of money 
which change owners in a unit time penod A single payment is a 
transference of ownership of money from account A to account B It 
IS recorded as an expenditure to yf and as a receipt to B, the expendi- 
ture and the receipt, however, are merely the ttvo “ends" of the same 
payment The total of all such payments (which can be reckoned as 
the total of all expenditures, or as the total of all receipts) is the total 
volume of payments, E The veloaty of arculation, V, or more ac- 
curately the payments velocity of arculation, is the ratio of the total 
volume of payments to the total money stock That is, 

orE=MV (I) 

M 


What Does the Velocity of Circulation Measure’ 

Idenuties, as we have seen, only have sigmficance if the variables 
which they contain have a certain independent validity as “parameten 
of behavior”— that is, as quanUUes which vary in a regular tvay m* 
certam aspects of human behavior The velocity of arculation is su* 
a quanuty It is a rough measure of the willingness to hold mtmy, 
an inaease in the willingness to hold money will J ^ 

of aiculauon It may be thought of as the averap 
in a year that a dollar of the money stock ch^ges hands 
Thul If the “average dollar" changes hands ® 

umes a year, and if the total money stock is a million ^ 

times a year, the penod of turnover will be or 18)4 
Illustration In order to perceive the truth of this pwpo«“o 
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imagine a society consisting of thirty people in a classroom, each pos- 
sessing a one-dollar bill The total quantity of money in the society 
is $30 Every time a bell rings, each person passes his dollar bill on to 
another, and receives in turn a dollar bill from another The ac- 
ceptance of the dollar bill represents receipts, the giving out of the 
dollar bill represents expenditure Suppose the bell rings every min- 
ute The receipts (and the expenditure) of each person are $1 a min- 
ute, or $60 an hour, the total receipts of tlie society are $30 a minute, 
or $1800 an hour, altliough tliere are only thiity dollar bills in tlie 
room 

Now if the velocity of circulation doubles — tliat is to say, if the bell 
rings every thirty seconds instead of every sixty seconds— the period 
of time for which each individual holds his dollar bill is cut in half 
The receipts (and expenditure) of each individual are now $2 a min- 
ute, the receipts of the society are $60 a minute, or $3600 an hour 
The receipts of the society have doubled, although there is just the 
same quantity of money in tlie room, merely because die velocity of 
circulation has doubled, or, what is die same thing, because people 
hold on to their money only half as long as they did betorel 

Suppose again that the bell rings only once a minute, so that the 
veloaty of arculation is again "once a minute ” Let each individual 
have two dollar bills instead of one The receipts of each individual 
will noiv be $2 a minute The quanuty of money has doubled, the 
velocity of circulation has stayed the same, and consequently the re- 
ceipts of the society have doubled Or suppose that the quantity of 
money doubles— to two dollar bills per head— but that the velocity of 
circulation is cut in half— to once every two minutes Then the re- 
ceipts will be the same as before— $30 an hour Evidently, in this very 
simple case, our formula is correct 

Velocity of Circulation as an Aspect of Human Behavior 

The signiBcance of the velocity of circulation concept lies in the 
fact that It IS something more than a convenient statistical ratio, it 
IS a true average of individual velocities of circulation, each of which 
IS a figure representing a definite aspect of individual behavior The 
average velocity of circulauon represents, therefore, a kmd of "social 
average" of individual patterns of behavior 

In the case of a single individual the ratio Receipts 

Money Stock ^ 

called his individual velocity of ciiculauon, the raUo ^°"ey Stock 

Money Receipts 
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IS his individual period of turnover Thus, if an individual with an- 
nual receipts of $10,000 holds a money stock of $500, his veloaty of 
circulation is twenty Umes a year This may be visualized as the nrnn 
ber of times a year the reservoir of his money stock would have to be 
emptied and refilled in making his money payments His penod of 
turnover is 18^ days — this may be visuabzed as the average length 
of time that a dollar stays in his money stock, or the average interval 
between receipts and expenditures The veloaty of circulation of the 
whole system is simply the weighted average (weighted by the amounts 
of money held by each individual) of all the individual veloaties of 
circulation ' 


Effect of a Change in Velocities 

The average veloaty of circulation is therefore a figure which is 
detennmed by mdividual decisions. Each individual is free to decide 
how large he wants his money stock to be in proportion to his total 
receipts, the result of all these deasions is the total volume of receipte 
It should be observed that the effect of a change in the individual 
veloaty of arculation is different in the case of an individual from 
that of society at laige An individual who wants to deaease his ve 
loaty or increase his penod of turnover does so by maeasmg the 
amount of money that he holds. usuaUy-as he regards his rece^ 
as for the moment a given factor— by reducmg his expenditures ^e 
effert of his decision on the whole soaety, however, is not of itself to 
increase the quantity of money, though that may happen as a s^ 
ondary effect, but rather to dimmish the total of receipts throu^ the 
dimmution of what is the same thing, the total of expenihtura Thm 
the individual is mainly conscious of his ability to 
vidual velocity by changing the quantity of “ 

The effect of his decision on soaety. however, will be a m * 
total volume of payments, unless there are secondary effats on *e 
qii^of mouey’^oney cannot be destroyed by spending ib ^ 

1 Let Ut SI 1 * 

society, and v^, ^ icceipts (expendituiei), and F 

the total qnannty of money in the MMty, , lepresmt the individual i«ap“ 

the average veloaty of atcutauon Then tf e., e,. «. “P 

(expendituiea) we have 

whence 


0 A * fWli 


B 

' 


+ ,1, minjtSiSLdt- 

IIO+IM + 


, „ weiehted hy the rop'd** 

That ». 7 » the of mrnover « we^hted S«r 

Bi-s Stmilarly, it an be shoivn that me average y 
monte man of the individual periods 
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what one spends another gets This pnnapk will be developed m 
more detail m pages 321-329 

The “Fisher Identify" 

We can now proceed to the consideration of a useful equation or 
identity known sometimes as the "equation of exchange,” or from 
Its author as the "Fisher identity l^e Fisher identity is based on 
the assumption that every payment is payment for something and 
that the dollar value of what is bought and sold with, or for, a pay- 
ment must be equal to the payment itself The dollar value of any- 
thing bought or sold, hcnvever, is equal to the price of the thing multi- 
plied by the quantity Thus, consider a transaction in which 1000 
bushels of wheat change hands at $2 per bushel The value of the 
wheat IS $2000, the payment which is made for the wheat is two 
thousand dollars If, therefore, we represent the price of anything by 
p, the quantity traded by q, and the amount of money paid by e, we 
have 

pqsBt,otp^-^ ( 2 ) 

This idenuty is really the definmon of pnce as the raUo of the money 
paid for anythmg to the quantity of the thing bought If now we 
define indices for the price level P and the quantity level (2 of all 
tilings for which payments are made, so defined (as we have seen on 
page 276) that PQ represents the total value of all things for which 
payments are made, then we must have 

PQ.^E ( 3 ) 

E being the total volume of payments All that this idenuty states is 
that the price of everything exchanged, mulUplied by the quantity 
of everything exchanged, must be equal to the total amount paid for 
(or received for) everythmg exchanged Now putting equations (8) 
(1) (P®ge 314) together, we have 

PQ.^MV ( 4 ) 

This IS the "equauon of exchange,” or the Fisher idenuty 
^ The Fisher idenuty can also be used m another form known as the 
income form” If P' represents the pnce level of output, and <?' 
represents its volume, P'Q; „ the total value of output or the national 
' money income If now we define V. the "income velocity,” as the 
avOTge rauo of individual incomes to the quantity of money, the na- 

Irvmg Fisher, The Pmcheang Power of Money, New York, 1911 
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tional income must also be equal to MV' The income velocity may 
also be regarded as an expression of the average individual behavior 
toirard money, though it is a concept open to certam objecuons and 
must be used carefully We can, howei'ei, ivrite an “mcome identity" 


P'd'^MV' 


(5) 


Fisher Identity Adodels 

The Fisher idenaty is a powerful tool m the analysis of monetary 
problems — more powerful, probably, than many modem theonsts are 
willmg to recognize It must, however, be used caiefully It separates 
out tire three mam elements which aSect tire general level of prices, 
but it does not tell us what determines the magnitude of these ele- 
ments or how they react on one another Nevertheless, it forms the 
basis of a number of mteiestmg models The sunplest model is that 
whidi assumes tliat M is given {= Mj) at any particular time by the 
processes of historical accumulation of the money stock, V is given 
(= Fj) by the psydiological propensiues of tlie people, and d is given 
(= Qi) W historical development of productive capaaty This 
gives us three very simple equations, which when combined with the 


identity gives an 


immediate solution for tlie price 


level. ? = 


Mil 

Qi 


The Quantity Theory 

This model, simple as it is, illustiates the condiuons under which 
the "crude” quantity dreory of money is nue Tlie quantity theory 
in Its simplest form states that the piice level vanes m direct piopor- 
uon to the quanuty of money, or P = RM We see immediately from 

r 

the Fisher identity that this relationship only holds if the rauo ^ is 


constant Ansemthe quanuty ofmoneyrinU not causear^mpn^ 

it IS offset eidier by a decbne m F or an increase in ft The useM 
ness of the quantity dieory as a rough explanation <£ ar^ 
the once level lies in the fact that over short periods, at any late. b 
^sKurofvTiauoninFandQarernuch less than th^ 
of variation in M, 


An Extended Fisher Mode! ,„,n,Tical 

nie Fisher model can be extended by 

relanonships among die variables and that a 

quantity of money is itself a funcuon of the prme level. 
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nse in pnces to a neiv level will call forth an additional quantity of 
money, either from the banking system or from the government Thus 
we replace the equation M = Mj m the first model by the equation 
M = F„(P) Fig 54 shows a graphic solution for this model The 
quantity of money, M, is measured on the vertical axis, the pnce level 
on the horizontal axis The curve AB shows the relation between the 



pnce level and the quantity of money which each price level calls 
forth, M = F„(P) The straight line OB represents the basic idenuty, 

M = pf’QandFare assumed to be given The slope of this line is 


it should be observed that it does not necessarily have a 45" slope, as 
m the somewhat analogous figure in the basic employment model, 
Fig 51, page 295 The point of intersection of AB and 03 is the posi- 
tion of equilibrium OR is the equilibrium price level, RB is the 
equilibrium stock of money If the price level is below the equilib- 
rium level, say at OH, it will call forth a quantity of money HL, whicli 
will force the price level up to LG, and so on Similarly, if the price 
level IS above the equilibrium it will call forth a stock of money which 
will force the pnce level down The equilibrium therefore is stable, 
as long as AB cuts OB from above, that is, the increase in money stock 

called forth by a umt increase in the price level must be less than p- 


Instability of the Model 


This model, simple as it is, throws some light on the mechanics of 
inflation and hyperinflation If the money stock is very elastic with 
respect to the price level, equilibnum will only be established at a 
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high level of prices, if at all IE the elasticity of the money stock wnh 

respect to price level is greater than the ratio ^ no equihbnum « 

possible, as the lines AB and 03 -will not intersect We are not in a 
position yet to examine in detail the dynamics of this model It should 
be observed, however, that the process of inflation (that is, a positive 
rate of mcrease in the price level) is likely to increase the veUxtity oE 
circulation, as money loses its abihty to be a store of value and people 
hence try to hold as little as possible Inflauon itself, then, assuming 
full employment and no increase in Q, will increase F and lower the 

ratio y The Ime 03 will rotate toward the P axis, and die position 

of equilibrium will move out to higher pnce levels The movement 
toward the equilibnum therefore pushes the point of equilibrium 
away from the present position, like a man chasing a burglar Similarly 
deflation tends to rotate the Ime 03 toward the M axis, and the 
equihbnum position will fall It is evident that if equilibrium u to 
be reached the rotation of the hne 03 (that is, the fall or the nse in 
V) must eventually slow down Once equilibrium is reached, however, 
the Ime 03 will swing back agam to its original position and the chase 
starts all over agaml Such a system will obviously be subject to cyclical 
fluctuations 


Reciprocal Relation of P and Q 

An important feature of the economic system to which the Fnhn 
identity calls attention is the reciprocal relation between P and Q M 
the total value of transacuons falls, as a result of a change in M ot m 
F, or in both, this fell m value must be reflected either » decline 
in P or in a decline in Q The more P declines the less Q will dali^ 
and vice versa This proposiuon is important in ^ 

havior of different sectors of the economy m the course <>£ 
cycle Thus a depression generally results in a fell m th 

Sthe output of all industries In some Industrie how^^^^^^^ 

the value of output is achieved mainly by a P 

industries the fell m the value of output is achieved mainly by 
in output, in which case prices are not much changed 

The “Markef Identity" 
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price level in a relationship among "stocks " This is the “market 
identity" which we have already noted in the case o£ particular prices 
on page 59, it remams to be observed that the identity also holds for 
any group o£ commodities or exchangeables, or for all o£ them Thus 
suppose P, is the pnce level of all nonmonetary assets, and Q, is the 
total physical quantity of nonmonetary assets These quantities have 
to be defined, of course, as index numbers, and must be so defined 
as to make the product equal to die total value of nonmoney 
assets, F, Then if M is the total stock of money, and ris the preferred 
liquidity ratio — i e , the proportion of the total value of assets which 
people as a whole wish to hold in the form of money — we must have 


— M 
^ M + PJi, 

rTZ 


( 6 ) 


This is an extremely useful identity in interpreting movements of 
pnce levels, as both M and can be regarded as historically deter- 
mined at any one moment and then becomes a simple function of 
the preferred hquidity ratio or “hquidity preference,” r If f rises, 
people feel that at existing prices they are holding too little money, 
they will individually endeavor to mcrease their money bnlilmgc by 
sellmg nonmoney assets A general attempt to sell nonmoney assets, 
however, will result in a fall in their price level As the price level 
falls, the total value of assets falls, and the proportion which the quan- 
tity of money bean to this total rises, as the dollar value of the money 
stock IS constant The fall in prices will go on until people on the 
whole are satisfied with the higher proportion of money to total assets 
Similarly, if r falls, people try to get nd of money by buying other 
assets prices nse, and the total value of assets rises until people are 
once more satisfied with the amount of money in 


THE PAYMENTS AAATRIX 

In the Fisher idenuty and the models based on it we consider the 
payments system as an aggregate For many purposes, however, it is 
necessary to break doivn this aggregate, and to consider the individual 
payments, or a smaller aggregate These can be conveniently expressed 
in the^ of a payments table, or matrix, as in Table 25 The various 
indii^uals of the society are A, B, C, D In the table we have con- 
sidered a society of only four individuals, but the argument can dearly 
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be extended to any number The mdmduals are ranged both hori- 
zontally and vertically, so that the table has JV* compartments, where 
N IS the number of mdmduals In each compartment we ivnte the 
total payment ftom the individual m whose row the compartment lies 


Table 25 The Payments Matrix 



A 

B 

C 

D 

Expenditures 

A 


20 

8 

15 

43 

B 

5 


15 

10 

30 

G 

16 

9 


11 

36 

1 

D 

10 

8 

15 


33 

Receipts 

31 

37 

38 

36 

142 


to the individual in whose column it lies Thus m Table 25, 20 repre- 
sents the payment from A to B, 8 the payment from A to C, and so on 
TTarh payment therefore is a receipt to the individual of its "column” 
and an expenditure to the individual of its “row " The total expendi 
ture of each individual is then obtained by adding up the figures m the 
rows, and the total receipts of each individual is obtamed by adding 
up the figures m the columns Thus m the example the total expendi 
tuie of A IS 43 and the total receipts of A is 31. 


Total Expenditures = Total Receipts — Money Created 

It follows immediately from this figure that the total of expendi- 
tures in a closed society is equal to the totel of receipts Whether we 
add the column of total expenditures or the row of total receipts me 
result must be the same (142), because these represent simp^ two dit- 
ferent ways of adding up the same list of individual figures This prop 
osition IS only true, however, as long as every recent of ^ 
penditure is a “payment " If money is either created or 
mv individual, and if we count the creation of money as a rece p 
and its destruction as an "expenditure," Aen the 
must be modified, its general form is that the excess of * « “ 

aU expenditures must be equal to the total money 
period If money is destroyed, of course, th«e will be m 
of total expenditures over total receipts Suppose, for 
Table 25, that A destroyed 10 units of mmey His “^['Jfliceipts as 
now be 53. but no receipts would be altered, the t 
before would be 142, but the total of expenditures 152 
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Hoarding = “Dishoarding" + Money Created 
From Table 25 we can immediately deduce the change during the 
period m the money holdings o£ each mdividual — ^i e , his hoarding 
or "dishoarding," as m Table 26 

It will be observed that the total amount o{ hoarding is exactly 
equal to the total amount oE dishoarding This necessanly folloivs if 


Table 26 Hoarding and Dishoarding 



Receipts 

Ex- 
penditures Hoarding 

Dis- 

hoarding 

A 

31 

43 


12 

B 

37 

30 

7 


C 

38 

36 

2 


D 

36 

33 

3 


Total 

142 

142 

12 

l2 


there is no creation or destruction of money, and is a corollary of the 
proposition that total receipts equal total expenditures No matter hmv 
the receipts and expenditures ^ange, if the total quantity of money 
in the society is constant, money is merely shifted around from pocket 
to pocket, and the increase in the pockets of some people must be ex- 
actly balanced by the decrease in Ae pockets of others This proposi- 
tion may be generalized in Ae form Aat the net hoarding of all inA- 
viduals m a closed society must be equal to Ae total amount of money 
created If money is destroyed. Acre will of course be net “dishoaid- 
mg ” This simply amounts to Ae proposition Aat Ae net change in 
Ae sum of Ae total money stocks of all individuals must be equal to 
Ae net change in Ae stock of money 

Total Hoarding Not Determined by Decisions to Hoard 
The proposition is so obvious once stated Aat it seems almost tnvial 
NeverAeless, it is astonishing how many people — even bankers — ^fail 
to understand it Thus dunng World War II there was a laige increase 
m Ae quantity of money, mainly because Ae money expenditures of 
the government were much greater than its money receipts (i e , Aere 
was a deEcit in Ae cash budget) This increase in Ae quantity of 
money must, of course, be reflected m Ae money stocks (balances) of 
individuals — somebody must hold all Ae newly created money I The 
mere feet of Ae creation of money Aerefore necessitated "hoarding” 
— I e , an excess of money receipts over expenAtures — on Ae part of 
inAviduals NeverAeless, we continually found distinguiAed mem- 
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bers of the financial community making speeches in ivhich the; ptaised 
the public for the immense amount of “money sas ed ’ during the ivar, 
apparently oblisious of the fact that these “savings” (i e , the inaease 
in money holdings) were not the result of financial virtue on the pan 
of individuals but the result of financial vice on the part of gotem- 
mentl No matter what individuals had decided to do about then e\- 
penditures and receipts they could not have helped "hoaidm^’ dunng 
this period while money was being created This is a truth nhich t\e 
are somewhat unwilling to accept, for tee see so clearly that the amount 
of monev that we, as an individual, hoard or dishoard is u-ithin hmits 
under our control that it seems absurd until we look into the matter 
further to suppose that the sum of the decisions of individuals m re- 
gard to hoarding do not determine the total hoardmg of society Yet 
such is indeed die case, as can be seen by returning to Table 25 


Decisions fo Hoard Decrease Total Payments 
Y\'e see in Table 25 that A is quite a spendthrift, and ttet he h “dis- 
hoarding” (i e., diminishing his money stock) by 12 units in this pe- 
riod Obtiously, he cannot go on doing this mdefimtely, so let us sup- 
pose that he decides to cut down his expenditure in the endeavor m 
Lke ends meet. Let us suppose initially that there is no change m the 
expenditure patterns of the other indinduals We might suppme at 
fir^t glance that as A lias stopped “dishoardmg.” and the ofaeis haw 
not changed their beharioi. that there taU be net hoarding m the 
society But Tables 27 and 28 show what happens 

T.AB1E27. Effect of Hoardmg 



A 1 

B 

c 

D 

Evpenditnres 

A 


16 

A 

11 

31 

B 

5 


15 

10 

30 

C 

16 

9 


11 

36 

D 

10 

1 « 

15 


33 

Receipts 

31 

33 

3-1 

32 

130 


Two things should be obsm'ed— one "balanced hii 

total receipts of the soaety u) 
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traction in expenditures This follows inevitably from the proposi- 
tion that total receipts and expenditures are equal In the second 
place. It will be observed that there is still no net hoarding, hoardmg 
and "dishoarding” are still equal, the declme in A's “dishoarding” 

Table 28 Effect of Hoardmg 


Ex- “Dis- 

Receipts penditures Hoardmg hoardmg” 


A 

31 

31 

0 


B 

33 

30 

3 


C 

34 

36 


2 

D 

32 

33 


1 

Total 

130 

130 

~3 

3 


from 12 to 0 being just counterbalanced by a decline in the hoarding 
of the others due to the reduction in their receipts which A's deci- 
sions involve Thus we see again that a net decision to increase money 
stocks (hoard) on the part of individuals does not result m an increase 
of money stocks unless there is creation of money, it results merely in 
a decline in money receipts (expenditures) Similarly, a net decision 
to "dishoard” (decrease money stocks) on the part of individuals does 
not result m a declme of money stotiks unless there is destruction of 
money, but results rather in an increase m money receipts (expendi- 
tures) 

Balance of Payments = Hoarding, for an Individual 

The excess of receipts over expenditure of an mdmdual is fre- 
quently called his "balance of payments”, if this is positive, the bal- 
ance IS said to be “favorable", if negative, the balance is said to be 
"unfavorable ” The terminology dates from the days of the Mercan- 
tihsts, and the terms ‘positive” and "negative” are more accurate than 

favorable” and "unfavorable” It is not necessarily advantageous to 
have a positive (favorable) balance of payments, nor is it necessarily 
disadvantageous to have a negative (unfavorable) balance of payments 
in any given penod It is clear that for any individual a posinve bal- 
ance of payments is equal to the amount of his "hoarding”—! e , the 
amount by which his money stocks have increased— and a negative 
balance is similarly equal to his "dishoardmg ” 

And for a Group 

From Table 25 an important proposition relating to any group of 
mdividuaU can be derived-that the difference between the receipts 



326 MACROECONOMICS 

of any group from nonmemben, and the expenditures of the group 
toward nonmembeis, i e , the balance of payments of the group, must 
equal the total net gam m money stocU of the individuals of the 
group This IS again illustrated m Table 29 A and B are regarded as 
a group ("nation”) Their total receipts from "outsiders” (C and D) 
amount to 43, their total expenditures to outsiders, to 48 The differ- 
ence (-5) is the net loss of money from A and B together (A losing 12 
but B gaming 7) The reason for this is clear, the payments which are 
internal to the group (A’s to B and B’s to A) are common to the 
group’s total expenditures and to the group’s total receipts 


Table 29 The Balance of Payments 



A-fB 

C 

D 

Expenditures 

A + B 


23 

25 

48 

c 

25 


11 

36 

D 

18 

15 


33 

Receipts 

43 

38 

36 

117 


Thus we have 

A’s total receipts + B’s total receipts - A’s expenditures - B’s 
total rapenditutcs = A’s hoarding + B s hoarding 

Subtracting A’s receipts from B and B’s receipts from A from the n^t- 
hand side, and the identical quantities, B’s expenditures to A and As 
expenditures to B from the left-hand side, we have 

fA 4- BVs receipts from outsiders = (A + B)’6 expenditures to out- 

The same reasoning can clearly be applied no mat^ hotv i^ny md^- 
idLls are m the ^up The important 
viduals of Table 25 can be replaced by grouju (e g - . 

nraoerties of the table remain unchanged, the total of j 
t-. however, represenung the total of intergroup (inter- 

national) payments 


pi«. of 

the determination of all as payments or values 

prices and quantiues of goods exchange payments 

N^^erthel«s it is possible to set up a simple model for the p y- 
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system as such by employing the concept of particular or partial veloci- 
ties of circulation The partial velocity of arculation from A to B, 

IS defined as the ratio of A’s expenditure to B (or what is the same 
thing, B's receipts from A) m a given period to A's money stock at the 
beginning of the period That is, 


A’s expenditure toward B m a given period 
A’s money stock at the beginning of the period 

Each partial velocity then is an expression of two aspects of eco- 
nomic behavior It reflects the attitude of the spender toward money 
in general, and it reflects his attitude toward the commodity which he 
IS purchasing from the receiver Thus n„ will probably rise if A de- 
cides that he is holding too much money, and adopts a more bberal 
spending policy in general In this case etc , will also probably 

nse A rise in may also reflect a shift m A’s demand structure to- 
ward tlie things whiA B is sellmg and away from the things which 
C, D, etc , are selling In this case a nse m may be accompanied by 
a fall in etc The whole system of partial velocities therefore 

presents a rough picture of the over-all structure of demand in a 
system It is not, of course, a complete picture, as it takes no expliat 
account of the relation between purchases and prices Nevertheless it 
gives us a useful halfway house in the development of a model of gen- 
eral economic equilibrium 


Partial Velocities Determine the Payments Matrix 
If now the partial velocities corresponding to each expenditure of 
the system are given, and the total quantity of money in the system is 
also given, the whole payments matrix can be calculated, on the as- 
sumption that all individual balances of payments are zero Thus sup- 
pose, to take the simplest case, that we have a system with only two in- 
dividuals, A and B Let a, be the payment from A to B and b, the 
payment from B to A The payments matrix is shown in Table *30A 


Table 30 Determmation of Payments Matrix 


A 



A 

B 

Exp 

A 


ffb 

Oh 

B 

b. 


ba 

Rec 

b. 

Ob 

«6 -H 


B 


A 

B 

A 



B 

»h> 
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Suppose now that we are given, as parameters of behavior, the partial 
veloaties and as shown m Table SOB, and the total quantity of 
money in the system, M Suppose this is divided between the two 
parties, M, in A's possession and M, m B’s Then m equilibrium ive 
have 


as ■= 

as — MoitA 
ia = Mina 

whence MaUd = Mina 

we also have Ma + Mi <= M 



Equations (9) and (10) can he solved to give values of M, and Mj 


■ 

W + 


+ »»» 


Then inserting these values in equations (8) we get values for the pay- 
ments themselves. 


Mvana 

=» Ca * “ — I „ 


(12) 


Distribution of Money Stock Determined by Relotive Partial Velocifies 
Some mteresting features emei^ even from this very simple model 
The distribution of the money stock of the society between its two 
parts m equilibrium is seen to be determined by the relaltve partial 
velociues If both partial velociues change m the same proporuon, 
there is no change in the dismbunon of the money stock If one nses 
relative to the other, the money stock shifts toward the individual 

whose partial velocity has nsen least 

No matter how many individuals there are in the society, th«e is 
normally only one set of payments which will be consutent with any 
given system of partial velocities, given the quantity of money m * 

to ^ bto, 
s:'.; .to." »» ■ - 

1 — ^ — I — :: i n i I it 



A 

B 

c 

A 


Mm 

Mm 

B 

Mtmn 


Mm 

” G 


j Mm 


N 

Mnik0 

Mm 

^aAt* 


Aj for eadi individual ive assume 
Dcndituies, we have n equations o£ the tann 

^ . . . . ay ^ ^ 1/./%^ a 


: n WM. — * 
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actual solutions become more and more complicated as we increase the 
number of individuals Nevertheless certain general principles emerge 
An increase m the partial velocities of one set of mdividuals relative 
to another set is always hkely to push the money stock into the hands 
of those with the smaller velocities The money stodk must be thought 
of as a sort of shifting cargo, the distribution of which among its 
various owners is the result of a complex game of pushball Individ- 
uals, or groups of individuals, will only be successful m diminishing 
their money stocks if their "push” is relattvely stronger than others, 
and will only succeed m increasing their money stocks if their "push" 
IS relatively weaker than others It can hardly be overemphasized that 
the distribution of the money stock and of payments is the result of all 
the decisions of all the people, and that no one individual can de- 
termine the results apart from the decisions of all the others 


QUESTIONS AND EXERCISES 


1 After World War 11 agarettes came to be used as a kind of "money” 
in many parts of Europe Why do you suppose this happened? Discuss 
the advantages and disadvantages of cigarettes m the performance of 
the various functions of money 

2 Money is sometimes defined as that which is not wanted for its own 
sake but is wanted only for its power of exchanging for other things 
On the other hand it is also said that money is wanted because it pos- 
sesses the property of "liquidity," just as water is wanted because it 
possesses the property of "dnnkability ” Can these two views be reeon- 
aled? 


, S What other thmgs besides money can serve as (a) a measure of value, 
(b) a store of value, (c) a medium of exchange? 

4 Suppose the relationship between the stock of money M and the pnce 
level P is given by the equation M = 500 lOP Suppose the velocity 
of arculation is constant at 20 tunes a year, and the volume of trans- 
actions IS constant at 1000 units What are the equilibrium values of 
P and Jlf» Solve both algebraically and graphically Suppose the ve- 
loaty of arculation rises to 40 times a year What are now the equilib- 
rium values of P and Repeat with P = 10 times a year Illustrate 
the three solutions on a single graph 

5 Imagine a closed economic system in which the quanuty of money was 


Any one of theae honever an be denved bma all the when, ao that ive have onlv i. -7 
independent equntiona We have, howeier. a further equation ^ ‘ 


+iK, 
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? 100,000,000 Suppose that in one year the total volume of payments 
was J7,300,000,000 Calculate (a) the payments-veloaty of circulauon 
(b) the period of (payments) turnover 
Suppose that the quantity of money is constant, and the payments 
veloaty of arculation falls to 50 tunes a year M'hat would be the 
period of turnover? What would then be the volume of payments’ Sup 
pose that the quantity of money rose to $120,000,000 and the penod of 
turnover rose to 10 days What would be the total volume of payments' 
6 The following table represents the expenditures and receipts of a 
closed society of three individuals, each figure representing a pajment 
from the individual in whose row it stands to the individual m whose 
column it stands 



A 

B 

C 

A 


100 

150 

B 

166 


58 

0 

100 

1S6 



Calculate and tabulate 

a The total expenditure, total receipts, and the net addition to ot 
subtraction from the money holdings for each individual (i e . hoaidmg 
or dishoarding) 

b Calculate the total of all receipts, and show that this is equal to the 
total of all expenditures 

c Suppose that the above table shows the condition in a certein 
"week," week 0 In the next week, week 1, suppose that each individual 
attempts to "balance his budget" by reduemg or expanding tea 
penditures m order to make them equal to his receipts of 0 Sup 
™se that the change m expenditures is divided equally between to 
other two individuals in each case (Thus, if A diminishes his expendi^ 

ture by an amount *, take-| from his expenditure toward B and-j 

from his expenditure toward C) Draw up the ^ 

have changed Conunuenow toweek5 2, 8 4, cSiyoufomubte 

uons by which we proceeded from week 0 ^ ' t^artogs and ds 

Ewy law governing the movnuent o * an eqiiilit*a«' 

hottrdingv, and halancea? Dow the “1* ^ ntdiodiidt 
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The following represents another payments table m a soaety of three 
individuals 



A 

B 

C 

A 


64 

128 

B 

64 


96 

G 

128 

96 



Calculate as before the total receipts, expenditures, and balances of 
payments Suppose now that C cuts his expenditure in half, paying 64 
to A and 48 to B, suppose that he keeps these rates constant Assume 
that A and B react to the situation thus created by trying to balance 
their budgets as m Exercises 6 and 7, making their total expenditures 
in eadi week equal to their total receipts of the previous week, and 
distnbuting the decline in expenditures equally between the two re- 
apients FoUoiv the course of the payments table for 5 weeks 
Make a table showing the total change in money stodis of each in- 
dividual, week by week Is the system moving toward equilibrium? 
What will be the equilibrium position of the receipts table of Question 
8 after an indefinitely large number of weeks? (Note Quesuon 9 can- 
not be answered without knowledge of the summation of infinite geo 
metnc senes ) 

If the preferred liquidity ratio is 10 per cent and the total quantity of 
money is $100,000,000, what is the total dollar value of nonmoney 
assets? 



CHAPTER 17 


THE FINANCIAL SYSTEM 


The analysis of the preceding chapters can be applied fruitfully to 
the understanding of the finanaal system, and more especially to the 
interpretation of the effect of bankmg on the economic system What 
we know as the “financial system” consists of those msututions which 
are mainly concerned with the creation, destruction, and exchange of 
“claims ” Claims may perhaps be defined as those balance-sheet items 
which appear on two Afferent balance sheets at the same ume, being 
an “asset” on one and a “liabihty” on another Thus loans, bank de 
posits, securities of all kinds, annuities, insurance policies, and the 
like, all fall in this category, and the instituuons which deal in them— 
moneylenders, banks of vanous kmds, discount houses, mvestment 
trusts, insurance companies, stockbroking and jobbing firms, stock and 
bond markets, and so on are all “financial” institutions, the greatest of 
these being of course the government 
At the basis of the whole financial system lies a pnnaple which 
we may call the prmaple of the creation of claims Assets, as we have 
seen, can be divided mto two great divisions— “things" (including 
cash) and “claims ” Every item which features as a claim in the ^eis 
of one balance sheet also figures as a liability m the equities of ^ 
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ler balance sheet It follows that when all the balance snecu 
,sed society are added together, the total of "claim” asseB is 
the total of “claim" liabilities The total value of the *ii^ P« 
sed in a soaety. and therefore the total value of its i« 
pitals, IS not necessarily connected with the total value of I 
ler words, claims which are assets to one person “d habdiu 
other may be created without affectmg the total value rf A P 
a soaety When, for instance, a “n>orau.m 
iDding and loan society writes a mortgage, when 
fcp jt . «™g. b»t. wt™ . • 

,Lpts a depoal. "cto™" “ »t.d. “ 
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one balance sheet and as a liability m anotlier The total o{ all assets is 
increased, but in the immediate act of tlie creation of a claim the total 
value of "tilings” or of capital is not necessarily increased Of course, 
as a subsequent result of tlie creation of claims the value of "things” 
may be increased If, for instance, a corporation uses tlie money raised 
by the sale of bonds to build a factory, the building of the factory will 
increase the value of the "things” on the balance sheets and will also 
result in a net increase in the total of peisonal capitals (net worths) 
But the mere creation of claims, m and of itself, does not increase the 
total of personal capitals 

Why Do We Have “Claims"’ 

^\^ly, then, are claims created? Why bother with this complicated 
structure of debit and credit, which is built up so assiduously and 
which so often collapses in partial ruin? Obviously because claims 
(debts and credits) fill a need In the first place die existence of claims 
makes it possible to divorce the "real” ownership or "equity” in cap- 
ital goods from die control of these goods A man who has a mortgage 
on his house does not possess in his "net worth" the full value of the 
house, but within certain limits he is responsible for the house and 
controls it A corporauon bondholder possesses a certain equity in the 
general assets of a corporation, but unless the corporation is bank- 
rupted, he has no control over these assets If there were no claims 
each capital good would have to be owned by some individual person, 
and the great aggregations of goods necessary m die organization of 
modem industry would be impossible 

Liquid Assets and Commercial Banks 

The other need fulfilled by the existence of claims is the need for 
bqutd assets, that is, for assets nhich may be used in the purchase of 
goods or in the settlement of debt Generally speaking, there is only 
one type of financial insutuuon which can create claims of this kind, 
claims which are not merely assets to their possessors, but bqutd assets 
This type is the commercial bank When we speak of a "bank" in the 
folloinng pages, dien, we mean a commercial bank, not a savings bank 
or an mvestment bank 

Creation and Circulation of Claims 

In order to understand the role played by claims in the pmnnmic 
system It is important to disunguish between two distinct but related 
processes Just as we have on the one hand the production and con- 
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sumption of goods and on the other their circulation and exchange, 
so also we have two distinct operations in regard to claims — their ere 
ation and destruction on the one hand, and their circulation and ex- 
change on the other These processes are often confused in the case 
of claims because in many instances the production and the exchange 
of a claim are bound up into a single operauon For the sake of con 
ceptual clarity, hoxvever, it is vitally important that these two ptoc 
esses be distmguished 


Creation of Securities 

It is not the function of a theorencal work to give an exhaustive 
list of various types of claims or securities with a description of hoiv 
they are created and exchanged Some examples, however, will illus 
trate the importance of a concept One of the simplest fonns of crea 
non of /-laims is the issuance of sanirities, whether bonds or stock by 
a corporation These securities represent an obhgatton to grant cer 
tain benefits on the part of the issuer and a right to receive these ben^ 
fits on the part of the owner At the moment of their aeation, before 
the securities are sold, we may think of their creation as representing 
a simultaneous addition to both the assets and the liabilities of the is 
suing corporation As a right to receive something, the security is an 
asset, as an obliganon to grant something, it is a liability The cteauon 
of securities always involves a simultaneous creation, therefore, of an 
asset and an equal liability The securities do not, of conne, usually m 
mam in the possession of the issuing corporation, or there would be 
very little use m creating them There is no point in the creanon 
se^rities which are not exchangeable, wluch is one 
«.d dxetang, ... » oto 

write lumself out a promissory note for a million dollars, 
flate his assets and liabihues by that amount, 
be very significant unless he could find a buyer to the notel W. 
cLrpomte^curities are issued m the hope tot they wiU be exchange 
able for other assets, and ultimately to goods 


Exchange of Securities 

** fhpn thev almost enter 

Once securities are bom, ““..c recognized com 

kind of a market In the case of the / aSIJTculanve 

panies this market is highly un.es before it dfi 

A security once launched may change J, have seffl 

appears The prices of securities are 
(J^es 93-99) much as any prices are detennmed by 
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quantities of the different kinds and by the relative preferences for 
them If the preference for any particular kind of asset declines rela 
tive to others, if people become, tliat is to say, relatively less willing to 
hold It, its price will fall and its value decline relative to others until 
people can be found who are willmg to hold tlie quantity that exists in 
the market Similarly, if tlie quantity of any particular kind of asset 
rises, in the absence of any change in preferences, the price will have 
to fall until enough people can be found who are willing to hold this 
mcreased quantity 


THE BANKING AND FINANCIAL SYSTEM 


Savings Banks 

The banking system is so important as an instrument for the crea- 
tion of claims, and especially of liquid assets, that it is necessary to ex- 
amine Its operations in some detail We may dismiss fairly briefly those 
elements of the banking system outside the commercial banks, as not 
presenting any difficult theoretical problems Savings banks create 
claims in tlie form of savings deposits, which are liabilities to the bank 
and assets to the depositor When a savings bank “sells” $100 of these 
deposiu to the depositors for cash (or, say, for commercial bank de- 
posits), in the first instance the savings bank increases its assets by $100 
m cash or corameiaal bank deposits and increases its liabilities by 
$100 in deposits The savings banks, however, will normally exchange 
most of this cash for earning assets of some kind, such as bonds If no 
new bonds are being issued, tlie operations of savings banks may force 
up tlie price of bonds, thus, as we will see more clearly later, lowering 
the rate of interest If the creation of neiv bonds is elastic witli respect 
to the interest rate, the operations may increase the quantity of bonds 
rather than affect their prices 


Investment Trusts 

Investment trusts and holding companies are a significant element 
in the financial system, but again present feiv problems of a general 
theoreut^ nature The device of incorporation permits the "pyramid- 
mg of claims through tlie development of intermediary corpoiations 
whose assets consist of the claims of other corporations and whicli 
themselves issue secumies Thus an investment trust may hold as as 

^ corporations, and will 

Itself issue shares whicli it can persuade mdividuals, or odier corpora 
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tions, to hold By this means the risks of the individual holder are 
spread, and people may be persuaded to hold a greater volume of 
securities than othenvise would be the case Abuse of the holding com 
pany device, especially in the 1920’s, led to fairly severe legal restric- 
tions on Its use 


Insurance Companies 

Insurance companies, especially hfe insurance companies, have be 
come an increasmgly important element m the financial system Here 
we must distinguish between two forms of insurance On the one hand 
"term,” or pure service, insurance consists essentially of the purchase 
of “protection” against certain possible losses or calamines by making 
a "bet" with the msurance company to be paid off if the feared calam 
ity occurs In this type of insurance no equity is created for the m 
suree, except in so far as premiums are paid in advance and have un- 
expired value, the insurance transacnon does not involve "savmg” 
Most life insurance pohcies, however, are not of this kind, but involve 
the payment of larger premiums than would be necessary to buy pure 
protection, and so build up the net worth of the insured peisons In- 
surance companies thereby become important financial mtermedianes, 
holding as assets large amounts of secunues of other institutions, and 
shelving as liabilities the net worth or equiues accrued to their pohey 
holders 


Commercial Banks 

None of these insUtuUons, however, have the impact on the eco 
nomtr system of the commeraal bankmg system, and to this we must 

now turn . 

Our first task is to clear away any possible illusions concerning th 

nature of a commercial bank A bank is not, primarily, 
for keeping money locked up m a safe place It is tme dm fim 
bankers were goldsmiths, to whose care people Seiy 

stocks of gold? and it is true that to this day most banfa h«e safeQ 
deposit boxes m which valuables can be deposited tor ® 

this IS only a minor part of a bank’s busmess. ^ 
does not mean a sum of money locked up 

Another lUusion concerning “ the primary 

which “lends your money to other people It 

function of a bank is to Sr^atled to make 

person lends money to a bank, the and it 

loans to others But a bank IS much more than a loanbroK 
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does more than act as an intermediary between those who wish to lend 
and those who wish to borrow 

Deposits 

The loans which are made to a bank are called “deposits ” The 
name is an unfortunate one, for it calls up a picture of a little pile of 
money resting m the bank's vault But a deposit is not money given 
to the banker for safekeeping, it is a loan to the banker, given to him 
under certain peculiar conditions Chief among these conditions is 
that the loan shall be repayable on demand, i e , at any ume the de- 
positor wishes to have it repaid A bank deposit, that is to say, is a 
peculiar kind of “security " It represents a promise made by the banker 
to pay the oivner of the deposit any sum, in legal money, up to the 
amount of the deposit, at any time when the depositor may walk into 
the bank and demand it There are two pnnapal forms of bank de 
posit Demand deposits, or current deposits, represent an obligation 
of the bank to pay the sum m question immediately on the demand of 
the owner Time deposits, or savings deposits, represent an obligation 
of the bank to pay *e sum in quesuon a certain time (usually three 
days) after notice has been given We shall not be concerned with the 
specific consequences of tlus distmcaon, as these are matters of detail 
rather than of prinaple 

Purchase and Sale of Deposits for Cash 

One of the things a bank does, then, is to receive cash m return for 
deposits and to pay out cash m settlement of deposite If I take $100 
to the bank m cash (legal tender) and pay it into my deposit, this is in 
a sense a "purchase” of a bank deposit worth |100 The result of the 
transaction is that the bank noiv has $100 in cash which it did not liave 
before, and it also has an obligation to pay me JlOO which it did not 
have before On the other hand, 1 have JlOO less cash than I had be- 
fore, but I possess a promise by the bank to pay me $100 In effect, I 
now possess a kind of "security” worth $100, m the form of a bank 
deposit Similarly, when I withdraw $100 of my deposit m cash, the 
bank as a result has $100 less cash than it had before, and I have $100 
more cash But the bank no longer owes me $100, as I have given up 
my deposit 

Bank Notes Similar to Deposits 

Another thmg a bank may do is to issue notes This privilege is by 
now largely of historic mterest, as far as the oidinary banks of England 
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and the United States are concerned, for the privilege of note issue has 
been gradually confined to the Bank of England in the one case and the 
Federal Reserve banks m the other In the nineteenth century, hmt- 
ever, nearly all banks issued notes, and even now in many countnes— 
e g , Scotland and France — ^note issue is still an important part of a 
bank’s business A bank note is an obligation much like a deposit A 
deposit, however, is an obligauon of the bank to a particular person, 
whereas a note is an obligation of the bank to anyone who possesses 
the note That is to say, a bank deposit of $100 is a promise, made by 
the bank, to pay a specific person — Mr Jones — ^$100 on request A 
bank note of $100 is likewise a promise on the part of the bank to pay 
1100 — to the person who owns the note and presents it to the bank 
When a bank pays out legal tender money for a bank note, the process 
IS called ‘‘redemption,” for when that is done the hank ‘‘redeems” its 
promise 


Other Methods of Acquiring Deposits 
An individual may acquire a deposit in ways other than purchase 
with cash Indeed, the commonest way for an individual to acquire a 
deposit IS by paying m a check Another common way is by sellmg 
sninething to a bank, such as a bond or a promissory note Indeed, the 
key to understandmg the banking process lies in the analysis of what 
happens when a bank buys somethmg, whether it is a bond, a mori 
gage, or a promissory note It should be observed that makmg a loan 
on the part of a bank is essentially similar to “buying a security ” What 
happens when a bank makes a loan is that it “buys" from the borrower 
a promissory note, promising to pay the bank a certain sum on a cet- 
tein date The only difference between a bond and a promissory note 
is that a bond generally represents a promise to pay a series of sums at 
a series of dates, whereas a promissory note generally, though not al 
ways, consists of a promise to pay a smgle sum on a single date. 


How the Purchase of Assets Creates Deposits 

Now, what happens when a bank buys anything— s^, a 

M, to*' of !»»■> » 

,0 the cl Ift. bcci chf to 
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ever, what has happened in this transaction The number, and value, 
of assets has increased, for a promise to pay is an asset whose value can 
be measured in dollars It is almost as if Mr Smith said to Mr Jones, 
“You lend me a million dollars and I’ll lend you a million dollars ” In 
that event Mr Jones and Mr Smith might each give to the other an 
I O U for $1,000,000 Each would have a piece of paper worth, nomi- 
nally, a million dollars Tivo million dollars’ worth of securiues would 
have been created, apparently by the mere stroke of a pen Something 
of this kind happens when a bank grants a loan By that act securities 
(promises to pay) are immediately created to the value of twice the 
amount of the loan Suppose, for instance, that a bank makes a loan of 
$5000 to Mr Robinson for six months The moment after the loan 
has been made, the bank owns a security worth $5000 — ^Mr Robm- 
son’s promise to pay the bank $5000, or rather more if we take mterest 
into account, in six months Mr Robinson now owns a secunty also 
worth $5000 — a deposit at the bank, or a promise on the part of the 
bank to pay Mr Robinson $5000 on demand 

Why Deposits Are Regarded as Liquid Assets by Their Owners 
However, there seems to be a difference between this case and the 
case of the two friends who lent each other a million dollars each The 
transactions of Mr Jones and Mr Smith are purely fictitious, for 
neither could fulfill his promise alone They could cancel out their 
obligations, but one could not, presumably, pay off his obligation 
without the other at the same time paying off his In the case of the 
banker this is not so The banker can fulfill his promise to pay Mr 
Robinson $5000 long before Mr Robinson fulfills his promise to pay 
$5000 to the banker If Mr Robmson wishes, the banker will carry 
out his promise immediately the loan has been made, and give Mr 
Robinson $5000 in cash This will extinguish Mr Robinson’s deposit, 
for the result of this transacuon is that $5000 in cash is transferred 
from the banker to Mr Robinson, and a $5000 “security”— the bank 
deposit ^has been destroyed Suppose Mr Robinson takes his $5000 
iw cash as soon as he has made his promise to pay this sum back to the 
banker, with interest, in six months Then the net result of these trans- 
actions IS that $5000 in cash has changed owners, and a “secunty” of 
$5000 (Mr Robinson’s debt to the bank) has been created This is 
what happens when anyone makes a loan I do not have to be a 
to lend $5000 in cash to Mr Robinson, and he might as well have ob- 
tained it from me, a private individual, as from a banker— if he could 
have done so By a private loan of cash a secunty is also created-the 
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promise to pay back the cash in a given time The thing to he ex- 
plained, which IS peculiar to bankers, is how a banker, in making a 
loan, contrives to create not one security but two — one, the loan itself, 
and the other, a bank deposit which is not immediately redeemed For 
normally Mr Robmson will not transform his J5000 deposit into cash 
immediately He may transform some of it into cash, but most of it he 
will probably transfer to other people by means of the instrument 
known as a check 

The Transferability of Claims 

How can deposits be transferred from one person to another? The 
transfer of deposits is a special case of an important general pnnaple, 
which we may call the principle of the transferability of clarnis If A 
owes a debt to B, he can extinguish it by passing on to B a claim which 
A has agamst a third party. C, provided B is willing to accept this 
claim Thus suppose A owes B $100 and C owes A $100 Thu situauon 
IS reflected in the balance sheets m item 1 of Table 81 Now if A can 


Table 31 The Transference of Claims 


A 

B 

C 

Assets 

1 FromC $100 

2 

Liabilmes 
toB $100 

Assets LiabibUes 

From A $100 

FnnnC $100 

a 

1 

Liabdito 

toAllOD 

toBIlW 


persuade B that a debt from C is just as good as one fwm A, he can 
"pay his debts” (i e , cancel out his assets against his liabilities) by gi^ 
i B C’s note The situation then is shown in line 2 It J 
se^ed that if in the above situation C had owed $100 to B. aU the deb 
could have been cancelled out against each other 


Bills of Exchange 

Abillofexchangeuanorderwnttenbyone^^n.A.^ri^g^ 

other person, B, to pay a given suni to a P™ ^ A has 
of the document, C Suppose that B owes a „ A then wntes 

a claim on B for, let us say, $!« A ow^^ 

what IS in effect a "letter” to B. or. as we ^ ^ ^ or 

change” on B. ordering B to pay C a sum of session 

Sree^months- time A then c 

gives C a claim on B for the sum .,„dorsmg” the bill 
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ture on the back of the bill The signature, however, really sym- 
bolizes another "letter” to B, saying in effect "Dear B Please pay to 
D the (100 which you are ordered to pay to me Yours sincerely, G " 
D now owns a claim on B for $100, which he can pass on to E if he 
wishes, and so on, until finally the time comes when the initial order 
has to be fulfilled B then pays $100 to the person who owns the bill, 
and the bill disappears from circulation This method of settling debts 
is but little used now, except in mtemational trade At certain stages 
of economic development, however, it is common in internal transac- 
tions Everywhere, in fact, it tends to be a stage in the development of 
banking 

The Checking System 

The commonest method now of settling debts in the more advanced 
systems is by check The inconvemence of a bill of exchange is that it 
gives the owner a claim for the sum stated only at a specific date in the 
future Obviously one would normally be more willing to accept in 
settlement of a debt a document which entitled the owner to receive 
the sum stated at any time, i e , on demand But this is preasely the 
nature of a check A check, m fact, is a "bill of exchange” drawn on a 
banker A bank deposit is a debt, payable by the banker on the de- 
mand of the depositor, who is the creditor If A owns a bank deposit, 
he owns a promise, made by the banker, to pay him a sum on rt<»inan(i 
equal to that deposit If, therefore, A owes C a sum of $100, and has 
a deposit with Banker B of an amount not less than $100, he can send 
a letter to the banker which might perhaps read "Dear Banker, Please 
pay Mr C the sum of $100, whenever he wants it Yours sincerely, A ” 
This letter is a check In practice it has been formalized a little, but if 
a check IS examined it wiU be seen to follow closely the form of a 
letter to the banker It would be possible for C to indorse this check 
and pass it on as it stands to D, and for the check to circulate just as 
bills of exchange have occasionally circulated This may happen some- 
tim«, but It IS rate Most people, on the receipt of a chedt, take it to a 
bank They may compel the banker to fulfiU immediately the obliga- 
non which the check implies, that is, to exchange the check for cash 
Or they may prefer to exchange the check for a bank deposit of the 

valfiA ^ 


Bonk Deposits os “Money" 

I ^ transferred easily from one 

person to another by means of a check-explains why bank deposits 
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exist at all A bank deposit is a promise, made by the banker, to pay 
cash to the owner of tlie deposit any time he wants Why, then, does 
not everyone call on the bankers to fulfill this promise, why does not 
everyone substitute cash for the sum of his bank deposit? In ansivermg 
this question we must first ask, “Why do people ivant cash?” The 
answer is, "To pay for things,” or, what is practically the same thing, 
“To settle their bills,” i e , to fulfiill their own promises to pay But, as 
we liave seen, Mr Jones can fulfill a promise to pay, say, JlOO to 
Mr Robinson by writing him a check Indeed, this may be a more 
convenient way of paying Mr Robinson than paying him in cash, for 
cash may be lost or stolen on the way, while the check is no use to any 
one but the person for whom it is mtended For making many pay 
ments, therefore, checks are a more convenient form of payment than 
cash This is not true of all paymentt, generally speaking, small ir 
regular payments to persons with whom we are not very well ac- 
quainted are best made m cash, and large regular payments to persons 
with whom we are acquainted are most conveniently made by check 
Most people who have payments of this latter kind to make will 
to have some proportion of their resources in the form of bank de- 
posits and some proportion in the form of cash Bank deposits, that is 
to say, are a liquid form of property, like cash Indeed, for certain pur- 
poses they are actually more liquid than cash, and therefore more en- 
titled to be called "money ” We should not be surpnsed at this if we 
remember that all money, even cash, is essentially 
goods and services to the ap^opnate value If I 
fignifies that I have a right to receive, on demand, JlOO w^h of ^ 
and services If I own a $100 bank deposit, that signifies that 1 have 
right to receive, on demand, $100 in cash-which is the same thi^ a 
a £hTm“Swe $100 m goods and services It is htt e wonto to 
thafcash and bank deposits are such close substitutes for e 

The Balance Sheet of a Single Bank 

meucal examples ^ In drawing up a balance 

-let us caU it The Bank, with capital mpital 

sheet for The Bank we shall neglect „ 

and buildings and equipment, we J ^o„ey to out- 

ceive money from outsiders and its obligations to pay 

siders that The Bank opens for 

bulme^ld the pS” *e society bring $1000 m cash, and give 
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It to The Bank m exchange for deposits The balance sheet will now 
look like Table 82A 


Table 32A 

Assets Isabikhes 

Cash 81000 Deposits 81000 

2 Effect oj Granting a Loan Now suppose The Bank grants a 
loan of 5500 to Mr Smith The balance sheet will m the first instance 
look like Table 32B 


Table 32B 

Assets Itaitlibes 

Cash 81000 Deposits 81500 

Loans 500 

The loan has added $500 to both assets and liabilities 

3 Effect of Withdrawing Cash But if Mr Smith draws out $500 
in cash — that is, if he exchanges his $500 deposit for $500 cash — ^the 
balance sheet will look like Table 82C 

Table 32C 

Assets LiaMtttes 

Gash $500 Deposits $1000 

lAans 500 

4 Effect of Paying Out Checks Suppose, however, that instead of 
drawing out his $500 in cash, Mr Smith pays it out in checks to Jones, 
Robinson, etc , who pay them into their otvn accounts at the bank 
The result of this may ^ seen in Table 32D 

Table 32D 

Assets Ltaiilittes 

Cash 81000 Deposits 81500 

Loans 500 

Smith's deposits have merely been transferred to Jones, Robinson, etc , 
and the total of deposits has not changed Now if, as a result of this 
increase in deposits, people feel that they would like to hold a little 
more cash, and transfer, let us say, 10 per cent of these new deposits, 
or $50, mto cash, the result will be as m Table 32E 

Table 32E 

Assets Isttbilities 

Cash 8950 Deposits 81450 

Loans 500 
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This table represents the final result of making a loan There will be 
an increase in deposits almost, but not quite, equal to the amount of 
the loan, and a decrease in cash equal to the difference betiveen the 
amount of the loan and the increase in deposits In this case, with a 
loan of $500, we assumed that there was an mcrease in deposits 
amounting to $450, and a decrease m cash held by the bank amount- 
ing to $50 


Limitations on the Expansion of Loans 


As The Bank went on increasing its loans it would find that its de 


posits increased, but not quite in proportion to loans, the difference 
being reflected in a decline in cash A physical limit to the amount of 
loans The Bank could issue would be reached when the cash touched 
zero, but long before this lunit was reached. The Bank would cease 
expanding loans, for no bank likes to be denuded of cash completeljr 
Usually banks have tried to maintain a relatively constant rauo 
between total deposits and liquid reserves (the “cash" of this illustra- 
tion) Suppose this ratio (called the “reserve ratio”) were fixed at 
10 per cent, by law or by custom Then if the conditions m Table 32E 
were operating, loans could be expanded until they reached the total 
of $4737 The deposits created by these loans would amount to of 
this, or $4263 Total deposits then would be $4263 plus the ongraal 
$1000, or $5263 The cash lost to the public would be ot $4737, or 
S47S 70 the total cash in the hands of The Bank would therefore be 

’ 526 3 

($1000 - $473 70), or $526 30 The reserve ratio is then or 10 


per cent If loans were expanded beyond $4737, the reserve ratio would 
fall below 10 per cent' 

iThe ateebiaw: formula for finding the amount of loans, X,, pwble mth “ 
cash^p^tt^whTn Ute mserve mao » r and the publtc w.*draw . pnrortwn "f 
then: new deposits, *, is as follows 
The amount of deposits created is finally L(l *) 

The total of deposits is then C-l-i(l — *) , 

The total of cash finaUy, after U has been withdrawn, is C 


We have therefore 


e-x* 

'“c+Mi -» 


, cn -r> 

-r) 


The student may profitably apply this its ash initially 

This formula, and the exampl^ume *at ^ 

people who “purchase" deposits from rt ^ ‘ ^ f „ pnipnetor K tins amoont ot 

^ from the sale of capital stock or from the capital of its propn 
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A System with More Than One Bank 

Now if instead of one bank our system has a number of banks, what 
will be the eif^t of an expansion of loans by a single bank — let us call 
It the Podunk Bank? The efEect will be similar m kind to the case of 
the one-bank system which has just been discussed If the Podunk 
Bank increases its loans by $500, it may expect to have some increase 
in Its deposits, coupled with some loss of its cash The loss of cash, how- 
ever, can take place for a reason additional to the one already given 
The Podunk Bank will lose cash not only because some of the people 
whose deposits have been mcieased as a result of the loan will want 
to exchange part of their increased deposits for cash, but also because 
some of them will transfer these deposits, by check, to people who 
have deposits mlh other banks 

Effect of a Check on Another Bank What happens, then, when 
Mr Smith, who banks with tlie Podunk Bank, gives Mr Robinson, 
who banks with the Toonerville Trust, a check for $100? This check 
IS a "letter" to the Podunk Bank requesting it to pay Mr Robinson 
$100 cash on demand Suppose that Mr Robinson does not want $100 
cash, but wants to add $100 to his deposit with the Toonerville Trust 
He gives this check to the Toonerville Trust, with his signature upon 
It, 1 e , his "indorsement ” His indorsement, as we have seen, is an 
abbreviated form of another letter, also to the Podunk Bank, saymg, 
"Will you please pay this $100 to the holder of the check Yours sin- 
cerely, J Robinson " That is to say, as he has given it to the Tooner- 
ville Trust, the check with his indorsement is now an obligation of 
the Podunk Bank to pay $100 to the Toonerville Trust Now, the 
Toonerville Trust will not be content to hold this promise in its hand. 
It will go to the Podunk Bank and collect the $100 m cash, and the 
deposit will finally disappear 

Loss of Cash to Other Banks Prevents Unilateral Expansion If, 
then, these two banks are the only two banks m tlie system, and if the 
Podunk Bank increases its loans to Mr Smith by $500, the resulu will 
be somethmg like the following The Podunk Bank will gam some de- 
posits— say, $200— m so far as Mr Smith retains his new deposit or 
pays it out in checks to people who bank with the Podunk Bank, and 
who also retain their new deposits The Toonerville Trust will also 

<ash IS P, the student ihould not find u diOicuIt to prove that the above formula must 
be amended to read 


L 


v+*{l-r) 
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gain deposits — say. by $250 — ^for Mr Smith will pay some ot his $500 
to people who bank in Toonerville, and who will also wish to retain 
some of their deposits Tlie Podunk Bank will lose a certain amount 
of cash to Its depositors — say, $60 — ^if Mr Smith and his debtors do 
not wish to retain all their new deposits m diat form The Podunl 
Bank will also pay out cash to the extent of $250 to the Toonerville 
Trust, corresponding to the increase in the Toonerville Trust’s de 
posits, for that has been due to the paying in of checks on die PodunL 
•RanV which the Toonerville Trust will collect By making a loan of 
$500, then, the Podunk Bank will gam $200 in deposits and lose $S00 
in cash It is evident that in this case the ability of the Podunk Bank 
to increase its loans all by itself is very limited, much more limited 
than m the case of The Bank of our one-bank system, for there a loan 


of $500 might only result in a $50 loss of cash 
But A ll Banks May Expand Loans Together Now, what happens 
in our two-bank system when both banks increase their loans? In the 
pStffnrf of any loans by the Podunk Bank, a $500 loan by the Tooner 
inlle Trust may be expected to increase its deposits by $200, decrease 
Its cash by $300. and increase the deposits of the Podunk Bank by 
$250 Suppose, however, that both the Podunk Bank and the Toone^ 
ville Trust increase their loans by $500. The Podunk Bank will gam 
$200 in deposits from its oivn loan, plus $250 in deposits from the 
Toonerville Trust loan, or $450 in all, while it will iMe ?50 cash to 
the public Likewise, the Toonervdle Trust will gam $450 in deposm 
and lose $50 to the public Neither bank will pay j! 

each will have a claim of $250 on the other, which tan be cleared 
In this example we have assumed tliat the banks are the same size an 
Se s^Lmetrfcal in their relauons If the Podunk Bank i, a lai^ 
and Te Toonerville Trust a small one then a ^ J 
Toonerville Trust would bnng about a large 
Podunk Bank, whereas the same loan by the Podunk ^ 
bring about only a small transfer of cash to the Toonervil ^ 

It IS clear, then, that while the lendmg abihy o^ of the 

two-bank or a many-bank systOT, is ‘ ^ provided that all 

system as a whole to expand its loaM is cow^ 

the banks do it together A W-bank system . 

of balloons tied together with stnng, if one U ^ 

from the others the strings will a banking 

nse together without ‘if expanding loans dispn. 

system IS the loss of cash if aU banks ex- 

portionately will lose reserves to the other banks. 
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pn/l together they will all lose reserves to each other, which means of 
course that no bank loses reserves on balance except to the public 
Effect of Decrease iw Loans An exactly similar process, in reverse, 
happens when a bank decreases its loans If the Podunk Bank de- 
creases Its loans by $500 it will lose some deposits, and the other banks 
will also lose some deposits, but it will gam cash both from the public 
and from the other banks Its reserve rauo mil therefore rise If its 
reserve raao is persistently above the limit which it wishes to set, it 
will try to expand the volume of its investments, by granting loans or 
buying securities If it finds its reserve ratio falling below the limit, it 
will contract the volume of its investments by not renewmg loans as 
they fall m, or by selling securities, and so will mcrease its holdings oi 
cash 


The Central Bank 

In the foregoing argument we have assumed that the individual 
banks of a system hold their reserves m the form of cash In a de- 
veloped system this is not usually the case, for the individual banks 
will hold their reserves in the form of deposits at a central hank A cen- 
tral bank, such as the Federal Reserve banks, the Bank of England, the 
Bank of France, or the Bank Deutscher Lander, has several tasks to 
perform It is a banken’ bank, it makes promises to pay money to 
bankers (deposits) and also receives from bankers promises to pay 
money to it It is the government's bank, it holds the government’s 
deposit, and may make the government loans It is usually entrusted by 
the government with a certain responsibility for the management 
of the monetary and banking system of the country It frequently 
holds the national stock of gold, and usually issues notes which form 
part of the stock of legal tender 


Member Bank Reserves Are Deposits at the Central Bank 


When individual banks find that they have claims on each other, 
which m the absence of a central bank would have to be paid in cash, 
they can pay them by transferring deposits at the central bank If, for 
mstance, the Toonerville Trust found that at the end of a week it 
possessed checks on the Podunk Bank for $5000, and tlie Podunk Baiiif 
possessed checks on the Toonerville Trust for $6000, these 
could be settled by a transfer from the Toonerville Trust to die 
Podunk Bank of a $1000 deposit at the Federal Reserve banif * 


In the English banking system the Bank o£ England u the only "bankers’ bank," and 
wtually all transfers of reserves among the member banks are earned out by ttansfemna 
the ownership of deposits at the Bank of England In Amenca the Federal Reserve 
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A Central Bank Can Create Bank Reserves 

The significance of a central bank lies mainly m the fact that it „„ 
create bank reserves, much as an individual bank can create dewT 
by the process of making loans to the individual member banks^ u 
the purchase of other securities ’ 

1 Rediscounting It can make loans by the process know, 
rediscountmg " A banker will go to his Federal Reserve bank with 
commercial paper ’ of a speaal kind — that is to say, with a document 

which gives the holder a right to receive a certain sum on a certam 
date from some firm or individual He then hands over this paper 
and receives m return an equivalent deposit with the Federal Reserve 
bank nus commeraal paper is supposed to be the result of some 
genume commercial transaction Mr Smith, for mwanr.. may ],ay 
wheat for shipment to Europe and know that he will be paid fiir the 
wheat within 60 days He hM to pay for the wheat he has bought, we 
will suppose, on the day when he buys it, and may not have the cash in 
hand So he borrows from a bank for 60 days That is, he gives the 
banker a document stating that he, Mr Smith, promises to pay the 
banker, say, J5000, in 60 days from today In return the banker giva 
him a deposit for a little less than |5000, say, $4960 If now the banker 
IS runnmg short of reserves he may take this document to the Fedenl 
Reserve bank and "rediscount" it — give it to the Federal Reserve 
bank m return for a deposit which is just as good as a cash reserve 

2 Advances A Federal Reserve bank can also inaease a bank’s 
reserves by making "advances" to it, i e , by givmg it a deposit in ex 
change for a promise on the part of the member bank to pay the 
Federal Reserve bank an equivident sum on a given future date 

3 Open Market Operations Commercial bank reserves are also 
changed, as explained below, by purchases and sales of securities by a 
central bank m the open market 

How the Central Bank Controls Credit 
The Rediscount Rate It is evident, then, that the central bank 
can have a great deal of influence on the conduct of the member bants 
(and therefore on the whole volume of loans and deposits), and 
through these on the whole structure of incomes, prices, and mterat 
rates It exerts this control in a number of ways First, it may *^"3® 
th e rate of interest at which it is prepared to lend This is the ^ 

Svitan has not yet achieved this position, for a mimber 

City espeoaBy, hold deposits which belong to the smaller bants, and so act as 

bants” 
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rate" of the Bank of England, the rediscount rate of the Federal Re- 
serve banks In the case of the Bank of England this power was very 
important, for the "bank rate" was an effective weapon in changing 
the rates of interest at which the member banks were prepared to 
lend This was so partly because the Bank of England at one time acted 
not only as a central bank but also as a private bank, i e , it competed 
to some extent in the market with the oAer banks in granting loans to 
private firms and individuals Consequently, the rate at which the 
Bank of England lent "led the market," and the custom grew among 
the other banks of lendmg at this rate, less a fixed amount This habit 
persisted even after the Bank of England ceased to compete with the 
private banks When the Bank of England raised the bank rate, the 
other English banks also raised their rates of interest, and this helped 
to choke off loans Similarly, when the Bank of England lowered the 
hank rate this helped to raise the volume of loans 
In the Federal Reserve System the rediscount rate is not such an 
important mstrument of policy It does have an effect, however, in 


encouraging or restraining borrowing by the member banks If, now, 
the central bank can raise or lower the rate of interest at which people 
can borroiv from the banks, it will clearly be able to affect the volume 
of bank deposits If it raises the rate of mterest, borrowmg will be dis- 
couraged Loans that fall in will not be renewed, loans that might have 
been made will not be made, and the volume of both loans and de- 


posits will shrink Similarly, if it lowers the rate of interest, borrowing 
will be encouraged, and both loans and deposits will increase 
Open Market Policy Another weapon of the central bank, of great 
importance noivadays, is what is known as "open market policy ” This 
means the direct manipulation of the securities market by buying and 
selling secunnes on the open market, in order to raise or lower the 
price of securities and m order to raise or lower the volume of central 
bank deposits (i e , bank reserves) Thus when a central bank buys 
securities it pays for them by creaung central bank deposits, that is, it 
mites up m its balance sheet an asset (the security bought) and a li- 
ability (a deposit oivned in the first insunce by the previous owner of 
the secunty) If the seller was a bank the total of bank reserves is im- 
mediately increased by the amount of the reserve bank deposit If the 
seller was not a hank (say a pmate individual) he is likely to "sell" his 
central bank deposit to a commercial bank for a commercial bank de- 
^Mt, as prirate individuals do not normally bank with a central bank 

' the com- 

mercial banks and commercial bank deposits are mcreased by the 
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amount of the purchase The reserve ratio of the commercial banks, 
however, has risen, and they are now in a position to expand tlieir asset 
holdings and deposits up to the point where the reserve ratio once 
more is at the mmimum level 

Regulation of Metnbei Bank Reserve Ratios Another possible 
weapon of central bank policy is the regulation of the reserve ratio of 
the membei banks A rise m the legal reserve ratio automatically cur- 
tails the maximum amount which member banks can lend and a hll 
automatically raises that amount 


Banks Have More Control Over Their Assets Than Over Their 
Liabilities 

It should now be clear that the active part of banking is making 
Inane A hariter does not have much control over the amount of de- 
posits which he gets, although theoretically he could encourage de- 
positois by offenng higher lates of interest or greater conveniences, or 
by adveitismg This is done to some extent, but on the whole banks 
do not go in for the compeutive attraction of depositors The rates of 
interest on deposits, even on savings deposits, are generally fixed by 
custom or agreement, as are the charges for checks, etc In tlie making 
of loans, however, a banker has a good deal of disaetion He can at- 
tract or discourage loans m two ivays either by manipulatmg the rate 
of interest which he charges or by manipulating the other conditions 
of a loan Generally speaking, the lower the rate of inteiest, the more 
applications for a loan will the banker receive, and tlie higher die rate 
of interest, the feiver applications will he receive A 
obliged to grant a loan to anyone who applies, however, in this he dif 
Sarply^rn a shopkeeper, who usually sells m ^yone wto coma 
to buy A banker has to look to the repayment of the loan -d ^ 
feels Lt the risk of nonpayment is too great, he will * 

loan Or if he feels that he does not wish to expand hm 
sull refuse to grant the loan, even if the person seeking 
sound finanaal standing 


The “RaHoning" of Loans , 

Tta. p<™= of a,, taiicr » * 

great imporunce. We may call it his poi tan be kept 

we saw m an earlier cliapter, the price ° ^ '‘rationing" 

permanently below its equili level, buyers wiU 

ofsomekmd Ifapnceisbelowitsequihtaum^ 

to buy more than sellers wish to sell If buyers are P 
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raising their bids, then, tliere must be some way o£ apportioning 
among them the small quantity which is available If a rise in price to 
choke off the buyers is not allowed, some other way of choking them 
off must be found This other ivay is "rationing " In the case of loans, 
then, the rate of interest is an index of the "price" of loans If at a 
given rate of interest borrowers ivish to borrow more than the banker 
wishes to lend, in a competitive market the result will be a rise in the 
rate of interest The market for bank loans, however, i$ not a competi- 
tive market If at a given rate of interest borrowers wish to borrow 
more than a banker wishes to lend, the banker does not have to raise 
the rate of interest in order to choke off the too-eager borrowers All 
he needs to do is put on a stem face and refuse tlie borrower tlie loan 
when he applies Tins fact is of great importance, especially in inter- 
preting recent banking history 


Central Bank Policy 

The degree of control which a ixntral bank is able to exercise over 
the monetary system depends on the nature of the reactions of com- 
mercial banks and other institutions to its policies, and also on the 
objectives of these poliaes themselves Central banks operate directly 
by withdrawing or releasing securities of various kinds, thus affecting 
the holdings of these securities in the hands of other persons or insti- 
tutions, and also by creating or ivithdrawing central bank deposits 
The effects of these operations depend of course on the stability of 
the reactions of money market agencies and organizations It the cen- 
t^ bank contracts its deposits by selling securities, the commercial 
banks may be able to offset tins contraction in their leserves by low- 
ering their reserve ratios, or by other devices designed to economize 
resewes In the depression of tlie igSO’s the expansionary policy of 
the Federal Reserve System was in part offset by a rise in the "volun- 
tary reserve ratio of the commercial banks— i e , a rise in their re- 
swe ratio above the legal minimum In the inflation of the 1940‘s tlie 
^ihty of the Federal Reserve System to offset the inflationary effects 
of war finance and its aftcrmatli was largely destroyed because of tlie 

government bonds Between about 

lishL " ^ Reserve System virtually estab- 

lished a government bond standard," standing ready at all times to 

an appropriate rate of interest This meant that all government 

^fi^foindTh estab^shed rates 

Of interest found their way into the portfolios of the federal reserve 
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banks, with consequent enlargement of federal reserve deposiu and 
hence of member bank reserves 


Effeds of a Banking System 

It IS clear that the development of a banking system produces great 
effects on the economy, both on the volume of securmes of vanous 
kmds, the volume of liquid assets, and also on the price level and on 
the volume of payments and of incomes It is impossible at this stage 
to follow all these ramifications Simple models of the effect of the in 
troduction of a banking system can be developed with the aid of an 
extended form of the “Fisher identity" (page 317) 

Let us suppose, for instance, a system m which there is no central 
in which there is only one form of “legal money" (say gold com), 
and m which bank reserves are all m the form of legal money Then 
if M IS the quantity of legal tender money m the possession of the 
public, and F is its velocity of arcnlation, the product MV is the total 
flow of money directed toward the purchase of commodiues which are 
bought with legal money Similarly, if M' is the total quanuty of bank 
deposits m the possession of the public, and V' is the velooty of oi- 
cuLon of these deposits, the product M'V' is the total flow of money 
directed toward the purchase of those things which are bought wim 
bank deposits As piucucally aU commodities are bought «thei with 
legal money or with bank deposiu. the total flow of money toccted to 
wSi the purchase of commodiaes must be MV + M'V' This, » we 
saw m the previous chapter, is equal to the value of the commodities 
bought, or PQ We can therefore rewnte the Fisher equauon 
Pd^MV + M'V' 

If there were other fonns of money m the system, say, private bank 
ccTd be brought mto the equation in the same way U 

the quantity of this form of money *e pt^« 

tion were V", then the flow of money the equa 

goods bought with this kind of money would be M F , and to eq 

tion would become 

P(lsMV+M'V' + M"V" 

of money used in the purchase of commodities 

H™ tanking 

1 Relations Between M and M reserve ratio is 10 pff 

mgsystem increases payments Suppose that the reserv 



The Financial System 353 

cent Then a banking system can create a sum of deposits ten times as 
great as the sum of its reserves If a depositor bnngs, say, $1000 in legal 
money to a bank and "buys” a deposit wth it, the total quantity of 
legal money in the possession of tte public (Af) falls by $1000 The 
bank's reserves, however, increase by $1000, and therefore the bank- 
ing system will be able to expand its loans unul deposits have in- 
creased by about $10,000 Now we may assume that each individual 
wishes to maintain some average proportion between the amount of 
legal money which he holds and the amount of his bank deposits 
Similarly, in a society as a whole there will be some average propor- 
tion which people wish to maintam between their holdings of legal 
money and of bank deposits Suppose that this proportion was one 
dollar of legal money to every five dollars of bank deposits If under 
these circumstances the total of bank deposits were only, say, four 
times as great as the total of legal money in the pockets of the people, 
people would deposit some of tlieir legal money with banks This 
would decrease the people’s holdings of legal money, and increase bank 
reserves and bank deposits, until the one-to-five ratio was established 

Example Suppose that we had a system which contained 300 mil- 
lion dollars m legal money before the introduction of banking Now 
let banking be introduced If the resen'c ratio is 10 per cent, then after 
100 million dollars has been transferred from the public to the banks, 
the public holds ZOO million dollars, the banks have 100 million dol- 
lars as reserves, deposits amount to ten umes this amount — 1000 mil- 
lion dollars — and the desired ratio of legal money to deposits, 1 to 5, 
IS attained * 

2 Velocittes of Circulation The velocity of circulation of hanir 
deposits IS actually greater than the velocity of circulation of legal 
money The mtroduction of banking, tlierefore, must lead to a nse 

* Let S be the total amount of legal money possessed by the system, r be the leseive 
ratio, and A he the desired ratio of legal money to deposits Let x be the amount of legal 
money transferred from the public to the banks Then we have, when the ratio A is 
latufied 

r 

Therefore, 

a _ W 

a M 
or 


fS 
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in the total flow of money transactions (MV + M'V') Suppose, for in- 
stance, that the veloaty of circulation of legal money was 20 tunes a 
year, and the velocity of arculation of bank deposits ivas 60 tunes a 
year If the introduction of banking did not change these figures, then 
before the introduction of banking the flow of money transactions of 
the society in our previous example would be 300 x 20, or 6000 ml^ 
hon dollars a year After the introduction of banking we have 
M = 200, M' = 1000, and the total flow of money transactions is 
(200 X 20) -f (1000 X 60), or 64,000 milhon dollars a year In this case 
the mtroduction of banking results in a more than tenfold increase in 
the total money flow ■* 

3 Effect of Central Banking The mtroducUon of central banking 
changes the model somewhat The reserves of the member banks are 
now determined mainly by the volume of asseU held by the central 
If, for instance, previously the reserves of the commercial banks 
were m the form of gold, the mtroduction of a central bank and the 
of the gold stock mto the possession of the central hank 
may mcrease the total of the commercial bank reserves, as the central 
bank may hold other assets besides gold In a central banbng system 
also the decisions of the public as to the desired proportion of bank 
deposits to other forms of money can largely be neutrated by ap- 
propriate central bank action Thus if the Amencan pubhc suddenly 
deades to hold a larger proportion of "folding money 
serve notes, for the most part) to bank deposits, the Fetoal Res^ 
System sunds ready to expand its note issue m 
demand and at the same time to expand its holdings of 

to prevent a serious dechne in member bank reserves and d. 

Co. ^ " 



money tiansactions axwr tuc « before U ii to be no cnangc » w 

xn footnotes 


it. 


ory 


• 7t 


cuUuon of legal mmey uilrodnction or «K^ , 

change in fl®'* « (a„Bro*«nately). extennon of ^ 
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A simple model of such a system is illustrated in Table 33 The 
columns of the table shoiv the simplified balance sheet of the central 
bank and of the aggregate of member banks In column 1 we show the 


Table 33 Model of a Central BanLmg System 





1 

2 

3 

3A 

4 

4A 

Central Bank 
Assets 

/Gold 

\Secunties 

(if) 

(ft) 


200 

300 

100 


200 
135 7 



Total 



200 

300 


3357 


Inabilities 

/Notes 

("d 

50« 

SO 

75 

(1500) 

111 9 

(2238) 


\Depauti 

W) 


ISO 

225 

223 8 

Member BaiAt 
Assets 

/Reserves 

s 

ISC' 

150 

225 


223 8 


(Securities 

1350 

1350 

2025 


2014 0 



Total 


rsoo 

tsoo 

2250 


22377 


Liabilities 

Deposits 

(rf.) 

1500 

1500 

1500 

(135,000) 

27371 

(134,262) 

(136,500) 

Total Payments 

(E) 




(136,500) 



* Gold in hands of public 

* Gold m hands of oanLs 


condition before the establishment of the central bank We suppose 50 
"dollars" of gold in monetary uses in the hands of the public, 150 m 
the vaults of the commercial banks We suppose a reserve ratio of 
commercial banks of 10 per cent, and a prefOTed ratio of 1 dollar of 
“cash" (gold com, say) to 30 dollars of bank deposits on the part of tlie 

public Tliat IS, r = ^ = 0 I, and ft = ^ Now let us suppose 

die establishment of a central bank in which all gold is centralized 
The first impact is shown in column ?, the n, and d, of column 1 be- 
come the inmal 200 (g,) in column 2 The J50 gold in the hands of the 
public IS replaced by $50 central bank notes, and the 5150 of gold re- 
serves m the vaults of the commeraal banks is replaced by $150 of 
central bank deposits Tliere is no change in the system othenvise, as 
we suppose that t and ft are unchanged Now, however, suppose the 
central bank buys secunties ($100) by creating central bank deposits 
These deposits as we have seen mil come into the possession of the 
member banks and appear m their reserves This situation is shown 
in column S Member banks are now able to expand their loans and 
investments to 2026, their deposits to 2250, and central bank notes ex- 
pand to 75 If F = 20 and F' = 60 the total volume of payments will 
have increased from 91000 (50 x 20 -f 1500 x 60) to 136500 (col- 
umn 3A) ' 

Now suppose that the objecuve of central bank policy is to stabilize 
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the volume of payments, and that there is a shift m the ratio h from 

^ to ^ That IS, people deade diey want to hold a larger proportion 

of central bank notes and a smaller proportion of bank deposits This 

1119 1 


result IS achieved m column 4 The ratio ^ is now ^ 


—m**, , fcV 

is Still 136500, but in order to achieve this result it has been necessary 
for the central bank to expand its holdings of securities to 1S5 7. The 
note circulation has expanded from 75 to 1 1 1 9, and the member bank 
reserves, loans and investments, and deposits have undergone a small 
contraction to offset the inaease m notes ‘ 

4 Volume of Transactions and Output If the output of goods 
in a society remained the same we should expect the mtroducuon or 
extension of banking to result in a large rise in prices Historically, 
however, the development of banking has gone hand m hand with a 
large increase in the total output of society, an mcrcase due partly 
to increasmg populaaon, partly to improved techniques of produc- 
tion It is true that the price level has mcreased considerably smce 
the seventeenth century, which saw the beginnings of large-scale bank- 
mg m the western world Nevertheless, the mam result of the develop 
mrat of banking has been to prevent the great fall in prmes whiA 
would otherwise have resulted from the expansion m populauon and 
output How for the absence of banking would have prevented this 
expansion of output is an interesting problem to which there seems 
to be no definite answer It is true that a rising price level 
enterprise, even while it may often guide it mto wrong channel I 
m me also that an expansion of bank loans unphes that there is ® 
increased quantity of capital goods, for 
purpose of 

two equations ^ 

3S simply assumes g, and s, P » an if w like assume a fixed reserve 

the four unknown, n,, s„, a„ , _ b. derived In * 
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bank loans, therefote, unless the loans are sadly misapplied, should 
result from an expansion of the volume of transactions and of output 
This tvill have the effect of moderatmg the fall in prices tvhich would 
otlienvise occur, as mil be seen from the Fisher identity It can be 
argued that there is some rate of expansion of the banking structure 
which will just enable tlie floiv of money to keep pace with the rising 
volume of transactions, thereby keeping the price level constant 
Some ivriters believe this to be an ideal of banking policy This ques- 
tion, however, must be reserved for a later discussion 


QUESTIONS AND EXERCISES 


1 


2 


S 

4 


5 


6 


Suppose we have a system with a single bank What will be tlie im- 
molate and ultimate effects on (a) the assets, liabilities, and reserves 
of The Bank, and (b] the assets and liabilities of private persons, of the 
folloiving acuons? 

a Mr Smith takes SlOO in cash and "pays it in" to The Bank 
b Mr Smith pays in a clieck for $50, received from Mr Jones 
c The Bank discounts a three-months’ bill for $5000 for Mr Robin- 
son 

d Mr Smith asks tor, and receives, $100 of his deposit in the form of 
bank notes 

Suppose we have a system witli two banks, one of which has ten times 

the volume of deposits, and ten times the number of depositors, as the 

other What will be die probable effect on both banks (assets, liabili- 

ties, and reserves) of the repayment by Mr Jones, in cash, of a loan of 

$5000 at the larger bank? Be clear as to your assumptions 

Define carefully, m your own words, the following terms 

(a) A bank (b) A bank deposit (c) Commercial paper (d) A Central 

Bank (e) The reserve ratio (!) Rediscounting 

It has been proposed that banks should be compelled by law to have a 

100 per cent reserve ratio Discuss the possible effects of such a law on 

the practices of banks and on the power of the banking system to affect 

prices 


Suppose there ivas a system which possessed 600 million dollars of legal 
money, m which the income veloaty of arculation of legal money was 
25 times a year, and of bank deposits 50 times a year Suppose the banks 
kept a revive ratio of 20 per cent, and that people wished to have 7 
dollars of bank deposits for each dollar of legal money What would 
be the total money receipts of such a society, assuming that all bank 
reserves consist of legal money? b • oani. 

In Table SS. page 355. suppose that the central bank followed the 
policy of holding a constant ratio of its deposits plus notes to its gold 
holdings, so that n, -p d, = 2g, What will be the equilibrium posinon 
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of the system, the other assumptions being held constant as in col 
umn 3? 

7 Suppose that in Table 33, column 3, we retam the assumption that the 
object of central bank policy is to keep the total payments constant at 
135,000 Suppose now that the veloaty of arculation of notes &Ils from 
20 to 15 tunes a year, and of deposits falls from 60 to 50 times a year 
What will be the new equihbnum position of the system? 

8. Suppose that in order Co finance a war the member banks were obliged 
to increase their holdings of secunties to 10,000 from the position of 
Table 33, column 3 What will then be the total volume of secunties 
held by the central bank? 

9 At present the banks of the United States hold a considerable propor- 
tion of their assets in the form of government securities What would 
be the effect of a sharp fall in the price of government secunties on the 
solvency of banks? Might this effect be expected to hamper the Federal 
Reserve System in its open market pohcy? If so, how? 

10 Suppose the government raised the rate of mterest on Post Offia 
Savings certificates from 2 to 3 per cent What effect might this have 
on the banking system? 

11 "Banks do not create money, they merely increase its velocity of cir- 
culation ” Discuss cntically 

12. Explain, by means of the Fisher identity, how speculation may affect 
prices 



CHAPTER 18 


SAVING AND INTEEEST 


With the tools of analysis developed so far we can throw a good 
deal of light on tivo dark areas of economic theory — the concept of 
saving and the theory of mterest 

Difficulties in the Concept of Saving 

The concept of saving has caused a great deal of trouble in eco- 
nomic theory, and even though it can be dispensed with almost en- 
tirely m modern economics, its traditional impiortance is such that it 
may be well to relate it to the concepts of the preceding chapters The 
difficulties created by the concept liave been of two kinds One has 
arisen because saving is equated in some sense with the idea of "not 
consuming,” and negauve concepts of this kind always cause difficulty 
the realm of tlie might-have-beens is always difficult to define Thus 
it is much easier to say what one had for dinner last night than to say 
what one did not have for dinner, and if saving is "not consuming,” 
the question "What did you not consume?" becomes almost meaning- 
less For this reason it is generally mucli safer to use the consumption 
concept than the saving concept, consumption as an activUy is much 
more positive and easy to define than saving The other difficulty lias 
arisen because of the confusion between saving in the sense of "hoard- 
ing" (accumulating liquid assets) and saving in the more proper sense 
as the accumulation of net wortli, or assets in general This is an exam- 
ple of a common confusion (see page 253) between tlie process of 
production, consumption, and accumulation on the one hand and the 
process of the circulation of money by means of “payments” on the 
other 

The Savings-lnvestinent Controversy 

A good example of the difficulties involved in the concept of saving 
IS to be found in the so-called "savings-investment controversy” which 

3S9 


360 MACROECONOMICS 

is associated with the work of J M Keynes As early as 1924, Keynes' 
hinted that economic fluctuations might be a result of the feet that 
investment tvas performed by one set of people and saving by another 
set, and that there tvas no direct relationship between these two sets 
of activities In his Tieattse on Money m 1931 Keynes tned to define 
saving and mvestment m such a way that the divergence between them 
could be used in the explanation of monetary changes This attempt, 
however, was unsuccessful, and m his General Theory of Employ- 
ment, Inteiest and Money (1936) Keynes finally formulated the iden- 
tity betiveen savmgs and investment which is the basic identity oE 
modem macroeconomics. This identity in real terms is nothing mote 
or less than the basic identity (iv on page 290) ’ 

Accumulation = Production minus Consumption = (Saving) 
or A=P-C (I) 

Production means adding to the total stock, consumption means snb 
tracting from the total stock, "mvestment,” m real terms, is the net 
amount added to the total stock of real capital Production b real in- 
come, consumption is real "outgo ” “Savmg” in real terms is the 
excess of real mcome over consumption In real terms, therefore, m 
vestment and saving are idenacal, m the sense that they are simply 
different ways of looking at the same phenomenon 


Effect of Price Changes on Saving 
A difficulty arises when we are considenng savmg and investment 
in their financial, or "dollar value,” aspect Investment m this sense 
means the growtli in the value of real assets The value of real a^ts, 
however, can grow not merely because addiuom “ 
duction) exceed subtractions (consnmpaon) but aho ^ 

prices of exwtmg assets rise Suppose, to take a simple 
diere is only one real asset, wheat Suppose, that *e 
Xat at the beginnmg of a year is 500 million bushels, and that 800 

million busliels are produced and 700 million 
“g the year Evidently, the stock of wheat 

1 1 M Keyno. A Tnet <m Monetary Reform, I bbdtd the 

•ka IS *e proposiuon whici in a production the flmW 
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mng would be $1000 million, and at the end would be $1200 million, 
the rise o£ $200 million (investment), representing exactly the dif- 
ference between income ($1600 million per annum) and outgo ($1400 
million per annum) If, however, the price of wheat changes during 
the year, the situauon is more complicated Suppose, for instance (to 
avoid difficulties in the valuation of income and outgo), the price re- 
mains at $2 per bushel all through the year and jumps suddenly to $8 
on the last day of the year The value of the 600 milbon bushel stock 
IS now not $1200 but $1800 million — the value of the stock has risen 
during the year not by $200 but by $800, whereas the difference be- 
tiveen income and outgo remains at $200 What are we to do in such 
a case? Two alternatives are open — we can either redefine income to 
include changes in the value of an existing stock due to a change in 
Its pnce ("capital gains”) or we can restate our onginal proposition 
m foe form. 


Investment = Saving -f Capital Gams 

These alternatives are of course merely verbal, in both cases foe full 
equation reads 


Increase in Value 
of Stock 


Value of Production 
— Value of Consumption 
-t- Capital Gams (— Capital Losses) 


In foe first alternative we define “income" as foe value of production 
plus capital gains, in foe second, we leave foe definition of income 
as foe value of production alone The ambiguity m foe concept of 
income revealed by this analysis shows up m foe United States income 
tax, according to which some capital gams are recognized as “mcome” 
but are taxed at a different rate from other income, thus paying 
tribute to foe fact that capital gains are in some sense income but of 
a pecuhar kind' 


Hoarding 

In foe case of an individual the term "saving” someumes cames foe 
meanmg of foe excess of receipts (money payments in) over expendi- 
tures (money payments out) The term "hoardmg” is sometimes used 
to express this quanuty, it is of necessity equal to foe increase in 
money assets The difference between "saving" (foe increase in total 
assets) and "hoarding” (foe increase in money assets) may be wfi ) 
most clearly perhaps from an example Suppose a man has at foe be- 
gmnmg of a year a total net worth of $20,000, of which $2000 is in foe 
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fonn of money and f 18,000 m the form of goods a 

year he produces (earns) JIO.OOO— i e, he !dds SlOOoT 
total assets — and suppose that S8000 worrt, ns ’ *"* 

he has saved” f2000 While he has been saving $200^™ ' 
suppose that his total money receipts have beef LI h 
« c«d his iimome. induntig J he l^s 
from the sale of his current production or labor but also Jm ,he 2 
of some previously possessed asset-say, a piece of land 1 ^ 
expenditures, we suppose, have been $11,000 These exceed his ^ 
sumpdon, in^cating that his purchases were not all immediately con- 
sumed but that some of his purchases were in the form of durable 
goodly, a house or an automobile We can immediately deduce 
that his money assets will have increased by the difierence between 
money paid m and money paid out— i e , $12,000 - $11,000, or $1000 
At the end of the year, therefore, his money assets must be $5000 and 
his nonrnoney assets $19,000 He has “saved” $2000, but has only 
hoarded” $1000 It is evident from this example that it is quite pos 
sible for an individual to be saving and ‘'dishoarding’—i e , incnas 
ing his total assets but diminishing his money assets— m the same 
penod It is equally possible to hoard and “diaave” simultaneously 


Keynes' Concept of Saving and Investment 
It should be pointed out that the concepts of saving and investincnt 
in Keynes' General Theory are not quite the same as the concepts dc 
veloped above Keynes defines saving as the excess of income over 
consumers' expenditure, not as the excess of income (production) over 
consumption Consumers' expenditure is equal to the value ot con 
sumer (i e , household) purchases It differs from consumpQon because 
many household purchases are of durable goods which are not im- 
mediately consumed, and consumption, both of consumer durables 
and of goods held by busmesses, takes place quite independent o( die 
processes of purchase and sale Suppose now that we divide the econ 
omy into two sectors, businesses and households Suppose furdier that 
all product originates in the hands of businesses, by the definition of 
a business It follows that the total product (P) must be equal to 
household purchases (H) plus business accumuhtions (Aj), for every- 
thing that IS produced during a given period must either have been 
taken off the hands of businesses by households (consumer purchases) 
or It must still be in the hands of businesses (busmess accumulations) 
Putting the identity the other way round, it follows that busmess at- 
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cumulations must be equal to total income (product) mmus household 
purchases, or 

At = P-H (2) 

The expression P - H is Keynes' 1936 definition of saving is the 
"real" equivalent of his definition of investment, tliough Keynes him- 
self obscures this concept by trying to define it in terms of business 
purchases of mvestment goods 
We have, then. 

Production (P) = Household accumulation (A,) 

-h Busmess accumulation (^t) -|- Household consumption (Cs) 

-f Business consumption (Ci) (3) 

Household purchases represent goods which are added to stocks in the 
possession of households, however briefly Household consumption is 
the destruction of stocks which are in the possession of households In 
any period, then, household accumulation (i e , the net addition to 
stocks of goods in the possession of households) must be equal to 
household purchases less household consumption, that is, 

H - Ct, or H -h Ck (4) 

Identity (3) therefore can be ivrntten either in the form 

P-=-4 + C, (5) 

where A = A, and C = C» -h Cj, or it may be written in the form 
P = H-l-ili + C, (6) 

Either of these forms may be useful in different models It should be 
observed that the Cj item depends on the “netness” of the definition 
of production If P is tlie gross nauonal product, Cj represents depre- 
aation of durable goods in the hands of business If P = the net 
nauonal product, Cj is zero, so that 


P« = Hp -h Ai (7) 

This IS the “Keynesian” form of the identity 

Saving Not “Postponed Consumption" Satisfaction Derived from Use 
Not Consumption 

It IS now necessary to discuss yet another aspect of the saving con- 
cept. the notion of saving as "postponed consurapuon " This is com- 
mon in economic literature, yet it seems to embody a profound mis- 
coMeption of the nature both of saving and of consumption The 
difficulty seems to arise because of a contusion between the idea of 
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consumption as we have used it m this work, and as it is also used by 
the classical economists, as the "using up” or the destrucuon of stocks 
of goods, and the idea of consumption as the source of satisfactions 
or enjoyments In fact these are tivo quite distinct ideas Enjoyment 
or satisfaction is normally denved not from the using vp but from the 
use of a good This is obvious m the case of durable goods ‘When I go 
for a ride m my car the fact that the car is being consumed— i e , is 
wearing out — ^in no way contributes to my satisfactions, indeed, quite 
the reverse What I get satisfaction from is the use of the car, not the 
fact that rust, wear, and gnt are nibbling away at it If I had an in- 
destructible car my satisfaction m the nde would in no sense be 
diminished Similarly, if we had unbreakable china, clothes that never 
got soiled or worn, houses that never decayed, and machines that never 
wore out, consumption would be much diminished, but we would be 
all the richer for that Satisfactions, therefore, must be regarded as 
proceeding from the stock of goods, not from their consumption It 
IS the size of the house we live in, the elegance of the clothes we wear, 
that give us satisfactions, not die mcidental and regrettable fact that 
m the course of yieldmg these satisfactions, or even when they ate not 
yielding satisfacuons, they happen to be afflicted by decay and con 
sumption 


Economy in Consumption Always Desiroblo 
The reader may object that this argument does not apply to ntm 
durables, or "one-use goods,” such as food, which are 
very act of enjoying them It is only 

facTion are close together m time, however, that we to ito^ 
them, analyucally they must be kept separate Even m ffle c«e o 
Tspodslconoly m comnimption is always 

cmL’^TcoM » tL less fud 

:x”bXar:h« 

to keep us from being hungry and to iitaiicnt to 

and eneigy, the better off we are Simi y 

maintain certain menfal or emotion /j g of desirable states) 

be observed that the depreciation of go(^ ( - ^ a 

frequently involves 

clipped head, or a mowed lawn depreciates y 


clipped head, or a mowed 1 
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of a “discommodity” (whiskers, hair, grass) and needs to be restored 
by periodic shaving, haircutting, or mowing In this case it is the 
growth of the discommodity which constitutes “consumption” in the 
economic sense, and its removal which constitutes production 

Saving as Accumulation and as the Sacrifice of Consumption 

In the light of these considerations, then, what is the significance 
of “saving”? Saving is the process by which goods are accumulated — 
1 e , by which tlie total stock of goods is increased Hus can only be 
done by produang more than is consumed If society is producing at 
capacity, saving does imply a certain “sacrifice" of consumption, in 
the sense that consumption would be greater if tliere were no saving 
The sacrifice of consumption is also likely to lead to a sacrifice of 
satisfactions, unless there is at the same time an economizing of con- 
sumption — i e . a decline in the amount of consumption which is 
necessary to maintam given states of satisfiiction Because of these 
sacnfices, however, the total stock of goods (desirable states) is in- 
creased, and the total future flow of satisfactions is presumably in- 
creased also In this sense savmg does involve tlie sacrifice of present 
satisfaction in order to increase satisfaction m the future It does not, 
however, necessarily involve the sacrifice of present consumption in 
order to increase future consumption It is true that future consump- 
tion may be increased as a result of saving, botli because a larger stock 
of goods in Itself implies a higher rate of consumption and because 
the accumulation of the larger stock may permit higher rates of pro- 
duction We do not generally, however, accumulate now in order that 
we may decumulate in the future, we do not build up a stock of goods 
in order to tear it down in the future, but in order to be able to matn- 
tain and increase this stock in tlie future We have not built up all 
this apparatus of houses, farms, roads, machines, harbors, and factories 
in order that some day we may allow them to fall down and so return 
to living in holes in the ground and to grubbing our food from berry 
bushes! 

Saving m a Subsistence Society 

An illustration may clanfy these principles Suppose that we have 
i soaety which is living just above the edge of subsistence, witli its 
productive activities just sufficient to maintain the bodily strength of 
ts people, to reproduce the generations as they die off, and to main- 
ain the miserable huts in which the people live and the scanty clothes 
vhuJi they wear How does such a society ever progress to a better 
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state? If It IS to improve, it is clear that it must build up its stock of 
capital It must have more implements, more machmes, mote hve 
stock, better houses, and so on In order to do this (without aid from 
outside) It must withdraw resources from maintauung the existing 
fabnc of the society in order to devote them to making the increased 
stock of implements, etc This means that some of its exisung states 
cannot be maintained as well as before, people may have to go a little 
hungry in order that the implement makers can be spared from bod 
production, leisure tune and ceremonial activities may have to be 
skimped m order to release time for budding, and so on All this in 
volves curtailment of satisfactions as well as of consumption It, now, 


the result of this process is simply a larger stock of things— bigger 
houses, better clothes, and so on— without any improvement m the 
productivity of the society, as measured in some sense by output per 
man-hour, the soaety may be no better off than before In order to 
TnQintaiti Its bi^er houses and finer clothes the soaety may still have 
to withdraw resources from previously enjoyed occupations, though 
not so much as in the period of building up the stock If, however, 
the mcreased stock is at least partly m the form of instruments and 
implements which increase output per man-hour, the soaety is per 
manently richer as a result of the accumulauon, and if the improve 
ment is sufficient it will not only be able to maintain its increased 
stock with no mote effort than it previously took to mamton iB 
smaller stock, but may even be able to maintain the larger stock iv^ 
less effort than it took to maintain die smaller one In that 
the soaety will not only be richer, but will find it ^ 

richer as it wiU be able to devote to further accumulanon the ro 
sourci released from maintenance by its maeased producuvity 


Individual and Aggregate Saving 

rin to this point we have discussed saving in the aggregate, we M 

-r s ^ 

creases his net worth The sum ^ 

the total value of the real coital of j„^„duals also must 

“saves” (increases the value of its real capital of 

have saved (increased their net wor*^ pollan 

society increases in value by “rdis We may saf 

must show up as an ^presents “real” saving. 
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of pncc incrrascs, or an increase in government debt, is "false" saving 
Real or false, hosves cr, any increase in the dollar value of real assets 
uill show up as individual dollai saving, assuming, of course, tlrat all 
debts cancel out when balance sheets arc aggregated It does not fol- 
losv, hosvcvcr, that action on the part of a single individual to increase 
his own net svorth, even successful action, svill necessarily increase 
aggregate saving by an equal amount, because an individual may in- 
crease his own net worth at tlie expense of others, or even to the bene- 
fit of others The most obvious case of this phenomenon is plain theft, 
where ownership of physical capital (say a diamond nngl) is simply 
transferred from the robbed to the robber There are many other cases 
of such transfer, however, many of them legal In any speculative 
boom and crash, for instance, there arc widespread redistribuuons of 
net ivorth, and the gains of one may be offset by the losses of another 
An even more significant case is where the attempt on the part of 
many or most individuals in a soaety to increase their net worths by 
restricting their personal consumption results not in accumulation at 
all, but in a diminution of production through unemployment 

The "Porodox of Thrift” 

Tins 18 the famous "paradox of tlinft” which has haunted economics 
in the underworld of Mandeville and Malthus,* and finally achieved 
respectability in Keynes The restriction of consumption only leads 
to a corresponding amount of accumulation if production remains un- 
changed Thus if production remains at 100, and consumption falls 
from 80 to 70, accumulauon rises from 20 to 30 But if the decline in 
consumption from 80 to 70 results in a decline m production from 
100 to 90, the decline in consumpnon produces no increase in ac- 
mmulation The "abstinence" in this case is not transmuted into 
■saving” And as we have seen in the "basic model" (pages 290-300), 
i fall in the consumpuon funclton, other things being equal — that is, 
i decline in the amount that will be consumed at all potential levels 
if income — will have the effect of decreasing the equilibrium level of 
lutput at which tliere is no excess of accumulation 


saving and Age 

Another factor of great importance m considering the relation 
letween individual and aggregate saving is the age distribution of the 
lopulation There is a fairly regular pattern of accumulation and 
j human life In diildhood and 
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youth the individual generally consumes more than he produces We 
do not, of course, carry the concepts of accounting in any exact ivay 
into the economic hfe of the family, but it is dear that in a sense the 
growth of children and young people represents a great deal of con- 
sumption which IS not offset by any production of goods by them, but 
IS offset in part by the growth of “human capital " Thus the young 
person entermg his first job represents a substantial investment on the 
part of society In the middle years the individual generally produces 
much more than he mdividually consumes Part of the excess of his 
income over his personal consumption may be consumed m raismg 
a family, part of it may be represented by a growth in his net worth — 
1 e , by saving In old age the mdividual again returns to a condiuon 
where he is decumulatmg — i e , where he is consuming more than he 
produces and his net worth is diminishing 


"Rainy Day" Saving Does Not Result in Aggregote Saving 

If the object of individual saving is sunply to save for old age or for 
a rainy day, the individual over his whole life will not make any con- 
tribuuon to aggregate saving, as what he saves in his productive years 
will all be used up m his unproductive years Similarly a soaety in 
which all savmg is of this nature will not achieve any net accumula- 
tion the excess of income over consumption of those in middle life 
will just be offset by the excess of consumpuon over producuon of 
the young and the old 


Aggregate Saving and the Age Distribution 

It should be observed, however, that the age distribution of the 
population has an important effect on the net result of - rainy day 
saving If the population is heavily concentrated in the middle a^ 
grouj It is quite likely to have an excess of 
“underconsumption problem,” because it is these 
consume less tlLi they produce If on the other hand the 
IS heavily concentrated m the young and the old age groups, itm 

run into an “overconsumption” 

productive young and old constantly eats up all ^ to 

support their dependents and so the some y 
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had stnkingly reduced the proportion of children in the population, 
and the ruing expectation of life had not yet had its full impact in in- 
creasing the numbers of old people It is little wonder that the con- 
sumption function was low and that the economy was subject to vio- 
lent depression By the 1960’s, however, the situation had changed 
The proportion of old people was mcreasmg rapidly, and also the 
remarkable nse in the birth rate from 1940 on had greatly increased 
the numbers of children and young dependents The rise m the level 
of the consumption function since 1980, which has contributed m no 
small degree to the resihency of the American economy since 1945, 
IS in large part due to the change in the age composition of the popu- 
lation 

Saving and the Expectation of Life 
The proportion of a population of working age depends in con- 
siderable degree on the average age at death Where the average age 
at death u low a laige proportion of the resources of the society must 
be devoted to the simple replacement of its human capital, and a large 
proportion of the population will consist of children Such a society 
consequently finds accumulation difficult — the consumption of its 
product by children is always pressing on the meager productive pow- 
ers of the adults The difference in this regard is staking between the 
"underdeveloped” areas, where the expectation of life generally is 
about 30 to 35, and the “developed,” where the expectation of life is 
generally about 60-65 For this reason investment in longevity (health 
services, better food production, and so on) may be of outstanding im- 
portance for an underdeveloped culture 

THE THEORY OF INTEREST 

We have now come to the pomt m the analysis where we may 
profitably take up another problem of great importance to economics 
— the theory of the rate of interest Many of the details of this theory 
must wait until we have developed more refined analytical tools, but 
the equipment available at this point will at least enable us to block 
out Its mam lines 

The Rate of Interest os a Rate of Growth 

We must first consider what are the dimensions of a rate of mterest 
that IS, what kind of a quantity it is A rate of interest is not a price, 
nor a simple exchange ratio, but a rate of growth Thus if something 
grows at a rate of 5 per cent per annum, this means that it mcreases 
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during a year by one-twentieth of its size at the beginning of the year 
A rate of growth of 5 per cent per annum is the same as a rate of 
5 1 

1^’ 240 “ion* The dimensions of a rate of growth, that is 

to say, are the reciprocal of a rate of growth is a length of time 

Thus we may express the same fact about an investment by saying that 
It yields 6 per cent (that is, one-twentieth) per annum, or that it can 
be capitalized at twenty years' purchase The rate of interest is com- 
monly defined as the ratio of a steady and perpetual income to the 
capital sum which will purchase it Thus if $100 will buy an income 
of $3 per year for ever, the rate of mterest is then 3 per cent per an- 
num This, however, is merely a special case of the more general defi- 
nition If $100 grows at 3 per cent per annum for a year, it will 
amount to $103 Three dollars can then be taken from it as "income,” 
and the process can be repeated indefimtely 


The Rate of Profit os a Rate of Grovrth 
There are two aspects of the rate of growth of capital which are sig- 
nificant in economics One is the gross rate at which the value of the 
total assets of firms grows through the processes of purchase, prote- 
tion, and sale This may properly be called the rote of profit The 
other IS the gross rate at which the value of contractual obligations 
such as bonds grows This is properly called the rate of mterest 'Thus 
suppose I have $100 in a savmgs deposit at 2 per cent per annum Tb» 
begms as an asset of $100 m my balance sheet, as a 
m the balance sheet of the bank In a year s time it will be $100 (1 02), 
m $102. m two years’ ume. $100(1 02)'. or $104 04, in n years' time it 

will be $100(1 02)" 


Growth and Withdrawals 

We have defined both the rate of pro&t and the rate of inteimt as 
a Jms me S growth because the net rate of growth of a capital ^ 

invest payments Thus suppose we have a fim, ‘o 
assets of which is $1,000,000 at *e UZSg things, 

during the year by the Ly with- 

and selling dungs the asset toul gt ,s dearly 

drawals for dividends or their ” divided of $30,000 

4 per cent per annum If now the owner or 

ir, if this IS a single propnetorship or parmersn p. 
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owners withdraw $30,000 for their own use — the asset total foils to 
$1,010,000, as $30,000 in cash will be ivithdrawn from it without any 
subsUtute The rate of profit is not therefore the actual rate at which 
asset totals are growing, but the rate at which these totals would grow 
in the abspnee of Withdrawals on the owner’s account Similarly the 
rate of interest m a contractual investment is not the rate at which 
the asset-liability actually groivs, but the rate at which it would grow 
if there were no interest payments Thus, if I own a security which 
pays me $3 per annum and which cost $100, if the payments were not 
made to me but added to the value of the account, the capital sum 
would grow at a rate of 3 per cent per annum 


Growth of Net Worth 

When a firm has contractual liabilities (e g , bonds or promissory 
notes), the net worth of the firm grows at a rate which is greater the 
greater is the excess of the rate of profit over the rate of interest Thus 
suppose a firm starts at the beginning of a year with assets totaling 
$1000, liabilities of $600, and a net rvorth of $400 Suppose that dunng 
the year assets rise to $1100 in the course of the firm's business, the 
rate of profit being 10 per cent per annum Suppose the firm incurs 
a 5 per cent per annum interest charge on its liabilities Before making 
the interest payment the liabilities at the end of the year will amount 
to $600 (1 05), or $630, and the net worth will therefore be $1 100 — 

70 

630, or $470 The net worth has grown at a rate of or 17 5 per 

400 ^ 

cent per annum ‘ If the rate of interest had been, say, 3 per cent the 
liabilities would have grown to $618 and the net worth to $482, at 
82 

a rate of or 20 5 per cent per annum It should be observed that 

the actual payment, as opposed to the mere accrual of interest, malen 
no difference to this result If, in the first example, the firm paid $30 
interest at the end of the year, this would reduce the assets to $1070 

* If (he race of pioBt is r., the rate of interest r,, the rate of return on net worth (i e , 
the rate of growth of net north) ur^Aa the total v^oe of assets at the beginning of 
the year, i the total value of liabilities, and N the net north, then at the end of the lear 
we have as the balance sheet identity ' 

*11 -f-nlHiia +iii) H-m +rj, 

that IS, as 




^=^=’•-‘•“1 IS. when the rate of interest is 
equal to the nte of profit both rates arc also equal to the rate of return on net worth 

wxU be zero when r. 



872 macroeconomics 

“ <i“on of cash, and would reduce the habthnes , 
m the net worth would remarn at $470 It .s only tL 7 
the payment of interest, which reduces the net woi^h ' 

Rate of Interest Determined by the Price of “Bonds" 

We must now prove an important proposition that the rate of 
mterm in any pven set of contractual obligations is mversely rela J 
to, and IS determined by, the present price of these obligatioL A set 
of contractual obligations may be called a “bond,” for want of a more 
general term, as we have already seen (page 91) On the part of the 
issuer It consists of an obligation to pay certain benefit at riefin.f . 
dates in the future From the point of view of the owner of the bond 
It IS a nght to receive these benefits The benefits, and the dates are 
specified or are understood in the contract The rate of interest on the 
bond IS that rate of growth or accrual of the initial value of the bond 
which will just permit aU the designated benefits to be paid without 
there being any deficiency or excess of value at the end of the period 
It IS clear that the smaller the inmal value, or price, of the bond the 
greater must he the rate of mterest acaual if any given set of benefits 
IS to be paid That is, the smaller the present pnee of a given expecta- 
tion, the greater the rate of interest m the mvestment 
This principle can be illustrated in a simple case a promissory note 
m which John Doe promises to pay $105 to the holder at a date one 
year from the present Whoever owns this document now owns an 
“expectation” of receiving $105 m one year We shall suppose that 
there is no doubt about the fulfillment of the promise, so that the 
element of risk can be neglected The rate of mterest on such a se- 
curity would be equal to the rauo of the increase in its value to the 
original value If, for instance, Richard Roe pays $100 for this note, 
he will m cfifect exchange $100 of “present money” for $105 m one 
year’s time The total amount of interest he will receive is ($106 - 

5 

100), or $5 The rate of interest his capital will earn is per annum, 

I e , 6 per cent per annum If he paid $95 for the note, he would be 
/wrhangin g $95 now for $105 in one year’s time The amount of in- 
terest would be $10 and the rate of interest would be ^ per annum, 
or 10 5 per cent per annum Similarly, if he paid $102 for the note, 
the rate of mterest would be j^, or Z 94 per cent If he paid $106 for 
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the note, the rate of interest tvould be 0 per cent per annum It is 
evident from these examples that the greater the pnce paid for a 
security representing a given expectation of future payments, the 
smaller is the rate of interest in the purchaser’s investment The pnn- 
ciple IS true no matter how many, or how frequent, the expected pay- 
ments may be 

Consider another simple case — that of a "perpetuity,” such as 
British Consols The possession of one of these bonds entitles the 
owner to receive a stated sum, once every year, in perpetuity Suppose 
we have a bond, for instance, which entitles us to receive §50 on the 
first of January every year If we paid §1000 for this bond, the rate 

50 

of interest on our perpetual investment is or 5 per cent per 
annum If we had paid |2000 for the bond, the rate of interest would 
be gQQQ , or 2^ per cent per annum If we had paid $500 fsxc the bond, 
50 

the rate of interest would be or 10 per cent per annum It is evi- 
dent m this case also that the greater the price paid for the security, 
the smaller mil be the rate of interest earned 

What Determines the Rates of Interest^ 

It IS evident from the above that what determines the pnce of a 
given expectation also determines the rate of mterest m that particular 
form of mvestment As we saw m Chapter 6, however, the price of 
any given expectation m a competitive market will be that pnce at 
which the amount offered is equal to the amount demanded For each 
class of security we can draw supply and demand curves and find the 
equilibnum pnce and quantity as m Fig 4, page 58 Or we could 
determme the equihbrium pnce of any security by constructing its 
"total market curve,” as in Fig 6, page 67, and finding where the 
excess demand or supply amounted to zero ’The pnce of any class of 
security is determmed by the "heigjit” of its total market curve, which 
again is a measure of the general eagerness to buy it "Why is there 
a rate of mterest?” then, is exactly the same question as "Why is the 
pnce of a secunty less than the total of future payments which are ex- 
pected from It?” Why are not people so eager to buy securities that 
their pnce rises to the point where they bear no interest? Why, for 
instance, does not the price of promissory notes which promise to pay 
§106 next year stand at $105 noiv, mstead of, say, $100? 
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The Principle of Equal Advantage Applied to Securities 
To answer the above questions we must invoke a principle with 
which we are already familiar — the pnnciple of equal advantage If 
capital 1 $ mobile, the total advantages which result from holding it 
in all Its various forms must tend to be equal The enjoyment of in- 
terest on capital is not the only advantage, however, accruing to its 
owner The various forms of capital differ in many ways, and these 
differences account for the varying rates of interest to be obtained 
among them Just as differences in money wages in vanous occupa- 
uons of labor may exist permanently, so differences in rates of interest 
in various occupations of capiul may continue Pleasant and con- 
venient occupations, like teaching, which possess large nonmonetary 
advantages, receive relatively small money wages Similarly, conven- 
ient and desirable occupaaons of capital receive small rates of interest 
Generally speaking, the most desirable attnbutes of capital are first, 
safety, and second, what is called liquidity — i e , easy exchangeabihty 
for other things Suppose we had to choose among three ways of hold- 
ing $1000 worth of capital We might hold it in the form of cash, in 
the form of a United States government bond, or m the form of a share 
in a Runtanian oil company If, now. the rates of interest we expect^ 
to receive were equal m all these cases, it is probable that we should 
nrefer to hold our $1000 m the form of cash, for cash possesses greater 
liQuidity than United States bonds, and certainly greater safety ton a 
^titanU oil share The pnce of United States government b^ds 
would have to be low enough to afford us a certain small rate of in- 
terest before we should be likely to prefer holding o"’' ^ 
fom The F>ce of Ruritanian oil shares would protebly have to be 
very low indeed before we should be tempted to hold our capital m 

that the more respectable is any form of capital, the lower vi 
monetary yield 

Liauidity Preference , 

’ . d.. .he 

is held m a form not wholly liquid or perh F ^ ^ 

in the nature of a “bribe” to indime .^„be” to in- 

In the same way. the high wages of a steeple jack are 
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duce people to enter a dangerous and rather unpleasant occupation 
If people are to hold capital in an "illiquid” form, i e , in the form 
of securities or of real property, the price of these things must be low 
enough to enable the holder to obtain a certain rate of interest If this 
were not so— if, for instance, the price of securities were so high that 
they yielded a zero rate of interest— most people would not be willing 
to hold their capital in this form That is, they would try to sell their 
securities — to exchange them for cash, which also bears a zero rate of 
interest but has advantages in the form of liquidity and safety which 
securities do not have The result of this rush to sell would be, of 
course, a fall m the price of secunnes, which is the same thing as a 
rise in the rate of interest if the expectations which the securities rep- 
resent do not change The rise in the rate of interest would go on until 
on balance there was no desire to transfer capital holdings from the 
form of securities to the form of cash At this point the price of se- 
cunties would be that at which the quantity offered was equal to the 
quantity demanded 

A Change in Liquidity Preference 

If there is a change in liquidity preference in the market — i e , a 
change m the general estimate of the desirability of holding capital 
in the form of money — tins unll be reflected in a change in the price 
of secunties and m the rates of interest which they bear Suppose that 
for some reason — let us say, a war scare — the holding of money sud- 
denly becomes more desirable That is to say, there is an increase in 
liquidity preference People as a whole wish to hold more of their 
capital in the form of cash, less in the form of securities The result is 
greater eagerness to sell securities coupled with less eagerness to buy 
them The demand curve for most securities will fall (shift to the 
left) The supply curve will nse (shift to the nght) The result will 
be a fall in foe price of foe secunty This means, however, a nse in 
the rate of interest That is, when holding money becomes more de- 
sirable and holding securities less desirable, a greater "bribe” must 
be paid to induce people to hold securities instead of money 

The "Market Identify” and Liquidity Preference 

This phenomenon can be expressed very conveniently in the form 
of foe “market identity” of page 59 If P, is the pnce of a given kind 
of bond (i e , a given set of future obligauons), M is foe quantity of 
money in foe market, B the quantity of these bonds in the market, r„ 
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the proportion of total asset values which people wsh to hold in the 
form of money, and the proportion which they wish to hold in the 
form of bonds, then 




Sr. 


Other things being equal, then, the greater the quantity of money in 
the market, and the greater the preference for the bonds, the higher 
will be their price and the lower will be the rate of interest on them 
The greater the quantity of the bonds on the market and the greater 
the preference for money, the lower will be the pnce of the bonds and 
the greater will be the rate of interest This, m essence, is (he "hqmd- 
ity preference” theory of interest, which is nothing more or less than 
an application of price theory to the price of bonds 


Models of Liquidity Preference 

The market identity also points up some of the weaknesses of the 
hquidity preference theory of mterest The market identity by itself 
IS not a “model" of the bond market We must assume at least four 
other behavior equaaons or assumed constants in order to determine 
the five quantities of the market identity In its least sophisticated 
form the liquidity preference theory assumes that 5 is given, ^ and 
r„ are likewise given by the psychology of the market, and that hence 
and therefore the rate of mterest, is a simple function of M— i e , 
increasing the quantity of money will result m a decline m *e rate 
of mterest This is assumed m the model which underlies Keynes 
General Theory, in which investment is assumed to be a funcuon ot 
the rate of mterest. and the rate of mterest is a funcuon of the stock 

of money' 

Weakness of Liquidity Preference Models 
The weakness of this model of the bond 
neglects possible repercussions of an mcrease m 7 

“e otSfvanables In short-run dynamic considerauonyhe imp^ 
of changes in price on the preference 

irnpormt (see page 97) Thus rising prices of bonds may mere 

■ The modd oomnB then o£ the followmg eqnauons 

1 The basic identity, f ^ ^ . 

2 The oonsomption function, C ** 

S The investment fiinction, A. — 

4 The hquidity function, i=F,(M), equations and four “» 

The stodt of money. M. being given, we have a system vniu 

Imowns. F, if, C, i 
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r, and diminish r„ and so contnbnte to the rising price itself Even 
more important, however, from the point of vieiv of long-run equi- 
librium, IS the possibility of changes in B — ^i e , in the total volume 
of debt outstandmg We can postulate a "normal” equilibrium rate 
of interest in any particular kind of security, r, If the market rate of 
interest, as defined by the market price of the secunty, is above r, we 
may suppose that the quanbty of the secunty in the market wiU faU, 
since It will not be profitable to create new securities of this type, be- 
cause as old securities mature and disappear from the market they will 
not be replaced, so that the total stock of the secunties will continually 
dechne As this stock declines, however, the pnce will tend to rise, and 
the market rate of mterest to fiill When the market rate comes down 
to the normal rate it mil be found profitable to create enough new 
secunties just to replace those which are maturing, and the stock of 
the securities — and therefore their price — ^will remam constant We 
are assuming here of course that the quantity of money and the asset 
preferences do not change Similarly, if the market rate of interest on 
any particular kmd of secunty is below r„ more will be created than 
are destroyed, and the total stock will rise, as it rises the price falls, 
and the rate of mterest rises until once again it is just sufficient to 
maintain the stock constant 

The Normal Rote of Interest 

It will be observed that the process described above is exactly analo- 
gous to the equilibnum of normal price of a commodity, as descnbed 
on pages 107-114 If the market price of a commodity is "too low" its 
stocks will decline, which will raise the market pnce, if the market 
price IS ‘too high” stocks will increase, which will lower the market 
pnce The normal pnce is that which adjusts production and con- 
sumption to the pomt where stocks are constant, or rather where they 
grow at a rate appropriate to the whole groirth of the economy Simi- 
larly the normal rate of interest on any kind of security may he de- 
fined as that which will adjust the creation and destruction of th ps e 
securities to the point where the rate of growth of the total stock of 
the secunty— that is, the excess of creation over destruction— is ao- 
propriate 

The Supply of Securiftes 

The next question which arises is “What determines the net amount 
of secunties crated?” as this question must be answered before we 
can give a satisfactory answer to the quesuon "What determines the 
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large measure on die rate of pmat on “rpal" a.cf 1 , ™ ® 

rate of profit is high the normal rate of mterest'irv^OM'^a*! 
panties is aho likely to be high, for if it « not it 
aecunties in order to obtam control of more real assets ^ 

1 ( 1 ^“* ®^e previous example we saw that if the rate of profit ,»as 
10 per cent die rate of interest was 5 per cent per 
which started with assets of $1000 and liabilities of $600 would find is 
net worth growing at a rate of 17 S per cent Suppose now that the 
firm borrowed $1000. without change in the rates of profit or interest 
Assets would now start at $2000, habibties at $1600, net worth soil 
remaining at $400 In a year assets would grow to $2200 l»h.i.»« 
to 1680, net worth to $2200 - 1680. or $580 The rate of growth of 
. 180 


net worth is or 45 per cent per annum It is clear from the equa- 


tion m footnote 4 (page 371) that the more we borrow, the greater the 
rate of return on our net worth as long as the rate of profit is greater 
than the rate of interest Indeed, if there were no uncertainty it would 
be impossible for the rate of profit and the rate of mterest to diverge 
for long, if the rate of profit under these circumstances were to exceed 
the rate of interest even slightly, there would be a strong incentive 
to borrow (1 e , to create and sell securities) and the neiv secunties 
coming on to the market would depress the price of all similar securi- 
ties and would raise the rate of interest until it was equal to the rate 
of profit The expansion of assets might also have an effect in reducing 
the rate of profit, so that the divergence between the rates of profit 
and of mterest would be eaten away from both ends 


Effect of Uncertainty 

Because of the presence of unceitamty in all economic affairs, how- 
ever, rates of profit and rates of interest may diverge even m equi- 
librium under perfectly competitive markets The more we borrow, 
the greater the nsk of losing our net worth if things turn against us 
and the rate of profit actually turns out to be negative Thus suppose 
m the above example the rate of profit actually turned out to be minus 
20 per cent With initial assets at $1000 and liabilities at $600, assets 
would decline m a year to 800, liabilities grow to 630, so that net 
worth would decline from 400 to 170 — a serious matter enou^’ U, 
however, the firm borrowed an additional $1000, so that it started 
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with assets of S2000 and liabilities of 31600, assets would decline to 
3 IGOO, and liabilities grow to $1680, the net worth would be — $80, 
that IS, the him would be insolvent It is clear that the larger the 
proportion of liabilities to net wortli, the greater is the chance of 
insolvency if things do not go well Consequently even if the most 
likely expectation of the rate of profit is greater than the rate of in- 
terest, the businessman may still hesitate to expand his loans and his 
assets because of the increasing risk of insolvency, or of irrecoverable 
loss* 


Loon Rationing 

Anotlier important reason for divergence, even in equilibrium, be- 
tween profit rates and interest rates is the existence of rationing in 
tlie loan market, especially in the market for bank loans (see page 
350) Conditions which in a more competitive market would be re- 
flected in a nse in the rate of interest (that is, conditions which necessi- 
tate a contraction in the creation of new debt) may in fact simply be 
reflected in more severe collateral requirements or by a stiffenmg in 
the requirements for the granting of loans 


Normal Rate of Interest and the Rate of Profit 
Even though there is likely to be a divergence, in equilibnum, be- 
tween the rate of pofit and the rate of interest, it is clear that if this 
divergence is fairly stable then the main force determining the rate 
of interest in the long run is tlie rate of profit This, indeed, is the 
core of Adam Smith's criticism of the liquidity preference theory of 
the mercanulists Nevertheless the short run may be a long tune in the 
affairs of men, and we cannot afford to neglect it The short-run, 
liquidity preference theory of the capital market and the long-run 
dieory are not, dierefore, compeutois, but complement each other 


Interest and the Banking System 

With the analysis developed to this pomt we can noiv proceed to 
examine an extremely important aspect of the theory of the secunties 
market, which is the impact of the banking system on the rate of in- 
terest and on the creation of securities Commercial banks -t.ffpr from 
other economic oiganiations in that their deposit liabilmes consutute 
liquid assets, or money, for those who hold them as assets We have 


"Thill! the pnnaple known as the pnnnileo/inCTrauinem* See SI R.Wi, <•«.. 
Pt.napIe otIn<T«,„„gRn,h/ Econemii, Nmember, 19S7. / «0 ' ^ 
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seen also (page 338) that when secunties are sold to banks the total of 
bank deposits increases, by an amount roughly equal to tlie increase 
in die bank’s holdings of securities, less any losses of reserves or other 
assets Consequently when a bank makes a loan, not only is a security 
created (the promissory note) and put on to the market, but a deposit 
(money) is also created When a nonbank institution or an individual 
makes a loan, a secunty is created (the promissory note, or bond of 
the borrower) but no money is created directly, money is merely 
transferred from the lender to the borrower An expansion of bank 
tnang , therefore, may have an effect on the price of securmes in general 
very different from that of the expansion of other securiues The 
creation of secunties and their absorption into the market (le, the 
finrtiTig of people to hold them other than their original issuers) will 
generally depress the price of secunues and so raise rates of interest 
The sale of securities to banks, however, also results in the creation of 
money, which will m large part offset, or will more than offset, the 
tendency to lower the price of securities ‘ A good illustration of the 
above principles is found m the discussion of war finance (pages 479- 

485). 


The Wickselllon Model 

The simultaneous weation of securities and of money through the 
bankmg system leads to the possibility that a divergence bettveen tlie 
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market rate and the normal rate of interest might lead, not to a change 
in tlie stock of securities which will bring the market rate back to tlie 
normal rate again, but to simultaneous changes in the stock both of 
secunties and of money which ivill lead to general inflation or de- 
flation This IS a view held by the great Swedish economist, Knut 
Wicksell If tlie market rate is below tlie natural rate, there will be net 
creation both of secunties and of bank deposits If now commodity 
pnces are flexible, there mil be an increase in commodity pnces and, 
indeed, a rise in the whole wage-pnce level, but there may not be a 
movement of the market rate of mterest up toward tlie normal rate 
Indeed, tlie movements may even tend to widen the diveigence be- 
tween the market and tlie normal rate The price inflation will raise 
rates of profit on real investment, and so mil increase tlie normal rate, 
the increase m bank deposits may outweigh the influence of the in- 
crease in securities, so that the price of securities themselves may rise 
and the market rate fall Similarly, if the market rate is above the 
normal rate, the result may be a shrinkage in secunties and m bank 
deposits and general deflation mthout any tendency for the gap to be 
filled — the noimal rate declining with the price deflation, and the 
market rate rising with a falling price of secunties It must be em- 
phasized that these perverse dynamics are not necessory, in the sense 
that models can easily be constructed whicli possess much greater dy- 
namic stability Nevertheless tliere is a great deal of historical evidence 
to suggest tliat processes like three outlined above do go on, at least 
for short penods The inflationary process may be brought to an end 
by the banking system bumping up against legal or conventional re- 
serve requirements and melastic reserves, for as tlie expansion pro- 
ceeds of course reserve ratios fall Tlie deflationary process may be 
more difficult to stop, espeaally it the pnce-wage level is sucky and 
the deflation consequently takes the form of a reducuon in output 
and employment Profit levels m a sharp deflation fall even below 
zero, and tliere is no sharp upper limit on the growth of reserve ratios, 
or of liquidity raure in general, in die way that legal or convenUonal 
requirements impose a sharp lower limit 

SAVING AND INTEREST 

We are now in a position to bring together the two parts of this 
chapter and to ask ourselves what are the relationships between savinjr, 
investment, output, and interest rates Some misconceptions must first 
be cleared out of the rvay If we define saving, m real terms, as the 
difference between real income (or output) and consumpnon. and in 
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vestment as real accumulation, it is clear that there cannot be any 
"divergence" between saving and investment, as they aie identically 
equal The tlieories tlierefoie xWiicli regaid the rate of interest as that 
quantity in die system whicli makes saving and investment equal must, 
to say die least of it, be very carefully intei preted It does not make 
much sense, for mstance, to draw supply and demand curves for “sav- 
ings,” die supply curve relating saving to die late of interest, die de- 
mand curve lelaang investment to die late of interest, and dien to 
suppose that the equilibrium rate of interest is where these curves 
intersect Sucli curves imply that mcome is independent of die vol- 
ume of investment and consumption, which we know cannot be the 
case Similarly we must beivare of dieones whicIi conceive saving as 
the process of piling up liquid assets (money) which is then “invested” 
by being spent on mvestment goods Money, as we have seen (page 
323), IS not accumulated by “hoarding" (i e , not spending) and it can- 
not be got lid of by spending id The surge of money stotis from 
household into business balances and out again is an important phe- 
nomenon, but It may be doubted whether it has anything much to do 
xvith die problems of mteiest oi of investment except by lU indirect 
effects 


The Rote of Inferest Affecfs Consumption ond Investment Functions 
Nevertheless the rate of interest— which xve take as a symbol of the 
whole condition of affairs m die market for secunties— may have sub- 
stantial effects on the major components of the system, dirou^ its 
possible effects on die consumption and investment functions We 
may suppose, for instance, that the lowei the rate of interest (l e, die 
easier are the teims on which neiv secmuies can be creat^), the 
ereatcr wiU be die amount of willmg accumulation at each level of 
mcome-i e , die higher the level of die investment curve 

We may if we iwsh also postulate an mteiest componrat of the co^ 
sumption function, diough theie is not much empiucal evidence Iot 

su^ ^^S perham m dLase of farmers and small businessmen who 

have opportunities foi investment at high rates of return ^ 
tions, as in Fig 51, page 29 , of income (out- 

„d »ppo» to “TrfXi Tte 

P„1) o *0 , taicnoo rf to jaK cum « > I™ 

55 Here we suppose diat h » die excess postulate 

rate of interest. I, at a highei rate, a » j Then 

intermeduite curves, of course, at eacli possible rate 
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at a rate of interest corresponding to the curve /i total equilibnum 
output IS OY^, at the higher rates output is smaller {OY^, OY,) The 
critical question here is a factual one whether the interest effect is 
large enough to make the interest rate important as an instrument of 
policy If by lowenng interest rates we could push equilibrium output 
from Cl's to OFi m the figure, clearly mterest and monetary policy 
would be very important in establishmg full employment If, however, 



Fig SS Interest and Employment 


a fall in the interest rate produces little impact on the excess accumu- 
lation curve, as in highly developed economies seems to be the case, 
the possibilities of interest rate manipulations seem rather meager, 
and we must fall back on the cruder but more powerful weapons of 
public finance 


QUESTIONS AND EXERCISES 

1 How, in terms of the analysis of the basic model (page 290), could you 
mterpret the suggesuon that unemployment arises because saving is 
done by one set of people and mvestment by another set? 

2 Suppose an economy with two sectors only, households and businesses 
Suppose now that households on the whole exhibit a sudden desire to 
hold more money, and to that end they cut down their purchases from 
businesses Trace the immediate effects of this set of decisions (a) on 
the balance sheets of households and of businesses, (b) on the demand 
for bank loans on the part of businesses Trace the possible effects on 
output and employment on the assumptions (a) that the supply of bank 
loans IS very inelastic (bankers are reluctant to expand their loans), 
(b) that the supply of bank loans is highly elastic Make clear the 
various assumptions involved Repeat the exercise, starting from the 
assumpuon that households suddenly desire to hold less money Repeat 
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the exercise again, on the assumption that this time the initial impulse 
comes from an increased desire to hold money on die part ol bmi 
nesses 

3 What IS meant by saying that the money supply is "elastic” or “in- 
elastic”? What aie some arguments in favor of, or against, an elastic 
supply of money? 

4 "The ability of people to hoard depends entirely on the elastiaty of 
the money supply, the ability of people to save depends enurely on 
the amount of real capital whidi is being accumulated " Discuss the 


truth of this statement 

5 "Income (production) is only necessary because of consumption, the 
more we can economize consumption the better off we are, hence the 
less income we have the better off we are ” Can you resolve this para- 
dox? 

6 What IS the distinction between depreciation and consumption* Is this 
distinction (a) dear, (b) important? If it is important, for what pu^ 
poses IS It important? 

7 Is It possible to reconcile the view that we "save m order to consume 
later” with the view that we save in order to build up a permanent 


stock of capital? , , j j , 

8 Under what circumstance may the increase in the total of individual 
net wortlis not be equal to the total value of the increase in real capital 
of a society? 

g What are the possible ethical implications of the proposition that the 
increase in the net worth of an individual is not always equivalent to 
an increase in the total net worth of all individuals? 

10 Why do you suppose tliat Adam Smith and Ricardo rejected so vehe- 
mently the notion of die "paradox of thrift ? 

Explain carefully why the age distubution of a population might affect 
(a) Its actual output, (b) its capaaty output 

"Tbe existence of a rate of interest can be explained in the same iray 
th^ - -Ses” Explm -d d«cuss cruimny 

ir^^uy pierence- theory is not a theory of intmest, but a 

general theory of J the creauon and 

16 What elements in the of ^rest gives 

a divergence between than to diange. in the 

rise to changes in same aigument be applied to 

»•»* 


11 


12 


13 
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Is It true to say that they are related mainly through the theory of em- 
ployment? 

17 "The problem of the rate of interest is exactly the same problem as 
that of the present value of a source of income ” Discuss critically 

18 Dunng a year Mr Smith earned $5000 salary, and received $4500 of 
this in cash and $500 in the foim of retirement premiums He spent 
$4000 on personal goods and services, and received $1000 from the sale 
of his automobile He consumed $3800 worth of personal goods and 
services during the year, including $100 worth of garden produce 
whidi he raised himself He purchased in addition $1600 worth of 
government bonds Calculate the following 

a His money income 
b His money outgo 

c The total addition to his net worth dunng the year (saving) 
d His total money receipts 
e His total money expenditures 

f The addition to (or subtraction from) his money assets (hoarding 
or dishoarding) 

g The total addition to his other (nonmoney) assets 

Are there any other changes in his balance sheet items during the year 

which may be deduced from the above information? 

Suppose that his balance sheet at the beginning of the year consisted 
of the following items cash, 900, car, 1000, retirement equity, 5000, 
bonds, 1000, other goods, 5000 Construct his balance sheet at the end 
of the year, and show that (a) his net worth has increased by the 
amount saved, (b) his cash holdings have diminished by the amount 
dishoaided 

19 Suppose a firm m which the net worth is 100 Suppose that the firm 
can borrow in unlimited amounts at 5 per cent per annum On a graph 
svith r. (the rate of return on net worth) measured on the vertical axis, 
and r. (the rate of profit on total assets) measured on the honzontal 
axis, draw a series of lines showing the relationship between rn and r. 
for various values of total liabiliUes, L, say for D = 50, 100, 200, 800, 
500, 1000, 2000 (Note the r, axis should run from about r. = 1 to 
r. = — 1 , the r. axis from r. = 1 to r. = — 0 7 ) What is the significance 
of this family of lines? Why do they all go through the point r, = 05, 
r. = 05’ What is the significance of the points of intersection of these 
lines with the line r. = — 1? Suppose now that the firm feels that it can- 
not possibly stand a value of r, less than -0 3, and that it fears that 
the worst possibility during the coming year is r. = — 0 2 What is the 
maximum amount it can borrow, assuming that it cannot possibly risk 
an r. of less than -0 3? Does this mean that bortomng is Imiited only 
by the fear of loss, and not by the hope of gain? 
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INTERNATIONAL ECONOMIC RELATIONS 


The topics which are usually grouped under the heading of the 
“theory of international trade” are in feet merely special cases of gen- 
eral economic analysis Some of these cases have already been examined 
in Part I — e g , the theory of comparative advantage, the theory of the 
foreign exchanges and the gold standard, and the "microeconomic” 
theory of tariffs ‘ It will be convenient, however, to group together a 
number of "macroeconomic" pioblems which anse either because of 
the feet that all economic activitiei are located at definite points on the 
earth’s surface, or because of the existence of independent national 
states 


"International Trade" as a Sample 

Let us examine first, then, the nature of the economic aggregates 
which constitute the subject matter of the macroeconomic part of the 
theory of mtemational trade By international trade we generally 
mean that part of the total geographical flow of goods and services 
which happens to cross national boundaries It must be regarded 
therefore as a sample, and by no means a random sample, of the total 
volume of trade It is a sample which acqunes significance, m spite ot 
Its biased and unrepresentauve nature, for wo reasons One is^ 
the almost universal imposition of customs barners at natio 
uers leads to the collection of mfo^mation about the 
goods across these Imes The other is that different ^ ^ 

Lent monetary, financial, and organizational systems tha^ 
the movement of goods across intemauonal boundaries has 
SLTXh are not noticed in the case of movements wifein a 

country. 

1 Pages S9-4S. 81-91. 147-151 
386 
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Peculiarities of International Trade 
Consider, for instance, the difference betiveen a shipment of goods 
from Detroit across the nver to Windsor, Ontario, and a shipment 
from Detroit to California The first is “international trade,” no 
matter how trivial or local in importance The second is not inter- 
national trade, although its magnitude and its consequences may be 
much more important Nevertheless the shipment fiom Detroit to 
Windsor has consequences which are not involved in the other ship- 
ment In the first place it is recorded at the customs office, and will ap- 
pear in statistical compilations The movements of internal trade are 
not so recorded, and are in consequence much more difficult to trace 
Then customs duties may be collected on it, with consequences for the 
fiscal system of the importing country Tins peculiarity is not perhaps 
as fundamental as might be thouglit, for as we have seen (page 149) 
customs duties may be regarded as an increase in the cost of transport, 
and as costs of transport have to be paid anyivay, even in the case of 
internal trade, no neiv principle is introduced into the problem if we 
except certain difficulties which arise because the cost of transport is 
only charged in one direction Thus customs duties may be tliought of 
as simply inaeasing tlie distance between nations, and tlie duty itself 
IS what has to be paid to tlie government to transport goods over this 
arbficial barrier 

More important perhaps is the fact that the movement of goods 
across the boundary will have certain monetary consequences it may 
leave Americans, for instance, in the possession of more Canadian dol- 
lars than they wish to hold, and so will have an effect on the rate of ex- 
change of the two currencies If this rate of exchange is "pegged" by a 
gold standard or by an exchange equalitauon fund, there may be 
secondary consequences in the form of transfers of gold or securities 
between different national accounts, which may have various con- 
sequences depending on the various national monetary and financial 
pohcies and institutions 


“International" Trade Problems as Distortions 

The peculiarities of international trade, important as tliey are 
should not however, blind u, to the importance of looking at the total 
I’ and not merely at 

SnZ'^Th T the national 

S * ‘"ttniational trade in the narrow sense 

are problems of distortion frontiers, tariffs, and national economies 
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create distortions in the total network of trade, but do not create the 
network itself It is not implied that these distortions are necessanly 
"bad ” In thinking about this field, however, we must nd ourselves 
of the habit of regarding nations as homogenous “penons" called 
"France,” “England,” and so on trading around a tablei It is true, of 
course, that with the increased socialization of trade the picture of a 
nation as a trading body becom« more true to life Even here, how- 
ever, unless socialization is complete, the nation as a trading body 
must be regarded simply as one trader among many participaung in 
the total volume of trade In fact, the "mtemational trade” of any 
particular nation is usually a collection of completely heterogeneous 
flows, the aggregates of which may not only lack significance but may 
be quite misleading To give but a single example From the appear- 
ance of the aggregates, France is virtually self-sufBaent in foodstuffs, 
exporting m normal years just about as much as she imports The ag- 
gregate, however, covers up a great regional diversity Most of the 
French import of food is from North Africa mto the south of Fiance, 
most of the export is from the north of France to the test of northern 
Europe Communications between the north and south of Fiance are 
poor, and trade is not great Hence when World War II dismpted 
Mmmumcations. the south of France starved, being cut off from North 
Africa, Its economic partner Normandy had food enough, being cut 
off from Its normal export markets, but the food of Normandy could 
not be applied to the starvation of Provence 

Foreign Investment 

f^f^trTwh^^rrSrtS bt Sods 

Wets This IS offset by the gross capital loated 

this bemg the total equity foreigners m 1 J 

witkirt Its borders The net toeign c^i ^ posmve in 

minus the gross foreign ha i engag ed in exporung 

the case of an "old" coun^ Ae c^f a country which 
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voluntary and involuntary Thus an Amencan corporation owned by 
Amencans may build a factory in Brazil, a Brazilian corporation may 
sell shares or bonds on the New York stock market to Amencans, a 
Brazilian importer may finance his stocks of goods in Brazilian ivare- 
houses by discounting bills in New York All these operations repre- 
sent voluntary foreign investment by Americans m Brazil, there is an 
increase in the equity of Americans (stockholders, bondholders, dis- 
count houses, etc ) in goods located m Brazil A revaluation of a cur- 
rency represents considerable involuntary international redistribu- 
tions of equity, just as an inflation redistributes equity internally — ^the 
owners of the deprecated money, or claims in the depreciated money, 
suffenng for the benefit of the oivners of real goods 

International Claims on “Assets in General" 

Not infrequently foreign investment results not m claims to particu- 
lar foreign assets but on tlie assets of a country in general Intergovem- 
ment debt is usually of this character Thus if the United States makes 
a loan to Britain, this must be regarded as a vague kind of claim to 
Bnush assets in general The vagueness of these claims is reflected in 
their uncollectability, but as long as they are recognized tliey represent 
redistributions of equity in the international accounts More impor- 
tant, liquid assets (money) must also be regarded as a claim on assets 
in general of the issuing country Thus whoever has “dollars,” 
whether bills or bank balances, has a claim on any American assets 
(goods) which are in the market, and he can exercise (and extinguish) 
that claim at any time by purchasing Amencan assets with his dollars 

Trade and Investment 

With this concept of foreign investment in mind, the relation be- 
tween trade and investment becomes clearer Suppose, for instance, 
that an American manufacturer exports automobiles to France As 
long as he retains title to the automobiles on French soil the exports 
are clearly also foreign investment— i e , their value represents an in- 
crease in Amencan equity in goods located m France If now he sells 
the automobiles and receives a deposit at a French bank in francs, no 
change is made m the foreign investment position apart from some 
possible revaluations, for, as we have seen, francs represent a claim in 
general on French assets If now he exchanges the francs for dollars 
previously held by a Frenchman, the American’s claim in general on 
F^rench assets is exunguished, but at the same time a Frenchman’s 
claim m general on American assets is also extinguished, so that the 
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intemauonal mvestment position remains unchanged Trade, there- 
fore, always represents an export of capital from the exporting ronntry 
to the importing country It follows that the net export of capital from 
a country is equal to its "balance of trade”— i e , the excess of exports 
over imports An excess of imports over exports likewise represents a 
capital import. 

The Balance of Trade 

In equating the balance of trade with foreign investment it must be 
remembered that not only imports and exports of more or less durable 
goods are to be counted, but imports and exports of services Thus 
when an American renders, say, a shipping service to a Frenchman he 
receives in the first instance French money in payment, which, as we 
have seen, constitutes a general claim on French assets The effect is 
no diflferent, from the point of view of the volume of international 
capital movements, from that of the sale of a durable good Durable 
goods themselves depreciate, and their value is transferred, if they are 
part of a profitable complex, to other assets Services differ from dur- 
able goods only in that they depreciate more rapidly 


The Balance of Payments 

The balance of trade concept must be disanguished carefully from 
that of the balance of payments The difference is rou^ly similar to 
the distincaon we have made in the case of an individual between 
“savmg” (increase in total assets) and "hoarding" (increase in liquid 
assets) Thus if a nation has a positive balance of trade, this means that 
Its nationals are on balance increasing their total assets held abroad 
If It has a positive balance of payments, it means that its nauonals are 
mcreasing net hqutd foreign assets The situation is complicated of 
course by the existence of many forms of liquid assets— for example, 
different national currencies and even different forms of a single na- 
tional currency The existence of these forms makes it “ 

have a foreign exchange market, in which these various fonm of^n 
assets can be ^changed one for another The theory of the detemu«- 
Boa of tew »» !»■ .tefy 

91) In .0 fiir as there are competitive mMkets * at which the 

termined at the level at which the market is cleared . 
holders on balance are content to hold the 
existence The situduon is som^hat 

tentially rather unstdbl^m Ae one time 

that only a small proportion of nationa q 
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(that u, those balances which the owners expect to change into other 
currenaes) can be regarded as relevant to the foreign exchange mai^ 
ket In times of unstable exchange rates speculative movements can 
often bring into the market funds from these reservoirs of "domestic” 
currency, and can so distort the exchange rates away from the values 
which the conditions of mtemauonal trade as sudi might determine 

The "Payments Par" of Exchange Rates 
We can define the "payments par" system of exchange rates as that 
system at which there will be no unwanted changes in the net liquid 
assets of all countries The "payments matrix” analysis of Chapter 17, 
pages 321-329, helps to clarify this problem 
Let us suppose first that there are only two countries, America (A) 
and Bntam (B) Suppose Table 34 shows the payments table of tins 
two-part system for a given "week,” the figures being in millions 


Table 34 Payments Par m Foreign Exchange 



A 

B 

Total Exp 

A 


$40 

$40 

B 

£10 


£10 

Total Receipts 

lio 

m 



We observe immediately that this table differs from those of Chapter 
16 because the expenditures and receipts are not in the same currency 
As a result of the week’s transactions, Americans have paid out $40 and 
have received £10, Bntons have paid out £10 and have received J40 
Americans have increased their holdings of sterling and dimmished 
their holdings of dollars, Britons have increased their holdings of dol- 
lars and diminished their holdings of sterlmg If the status quo is to be 
restored, Americans must exchange their accumulated sterling for the 
dollars accumulated by Bntons It is evident in the example that the 
only exchange rate which will enable both parties to restore their pre- 
wous Mset structure will be $4 = £1, at which rate Amencans wiU get 
back the |40 they have lost by giving their £10 for it. and Bntons will 
^t back the £10 they have lost by giving their $40 for it It is shown in 
Appmdix 1 to this chapter that no matter how many countnes are m- 
volv^ Aere will always be some system of foreign exchange ratios at 
which the status quo, as far as money holdings are concerned, can 
rontinually be restored These may be called the "payments par” 
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Equilibrating Forces in Foreign Exchonges 

If the foreign exchange rates are not at the “payments par” levels, 
there will be an accumulation of foreign currency m the hands of 
nationals of one country or another Thus, if in the preceding example 
the exchange rate had been $5 = £ 1 , by the tune Britons had ex- 
changed all their surplus dollars ($40) they would only have received 
£8 for them from the Americans hence, Americans would be left wth 
a £2 increase in their sterling holdings, and Britons rnth a £2 decrease 
in their sterlmg holdings Smularly, if the rate had been $3 = £1 there 
would have been a net transfer of $10 from American to British hold- 
ings by the time all the sterling had been exchanged Obviously, these 
transfers wiU not go on indefinitely, thou^ they might persist for 
short penods if individuals were willing to increase their holdings of 
foreign currencies Eventually, however, there must be a change This 
may take two forms There may be an attempt on the part of the hold- 
ers of the accumulating foreign currency to buy their domestic cur- 
rency in the foreign exchange market This will depress the price of 
foreign and raise the price of domesuc currency and so bring the ex- 
change rates back towards the “payments par ” It is possible, however, 
that the payments themselves may be adjusted This is the way in 
which purely domesuc balances of payments are adjusted, as we have 
already seen The people who are accumulatmg money will eventually 
stop this accumulauon by increasing their expenditures, the people 
who are "decumulaung" wiU stop the dram by decreasing expendi- 
tures This method of attaining a payments equihbnum may be found 
to some extent in international trade even under a free foreign ex- 
change market, the Americans, for instance, who are accumulating 
pounds may increase their purchases of British goods simply on 
account 


The Gold Standard 

Under a gold-standard system the method of attaining 
in mtemau^nal trade approximates that m 
change rates are fixed within narrow limits by die fact that 
natioL enrrenaes are freely f 

pnees Hence, under a gold^tandaid system, i 

latmg sterling they will simply exchange ^ for dollars 

England and bring the gold to A»enca “ be exA^^d 

th«e Similarly, if Britons are then 

*em to the United States Treasury and exchange them for go 
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take the gold to England and exchange it there for sterling This op- 
erates through the "gold point mechanism" discussed in Chapter 8 


Self-Correcting Tendencies 

Under the free-gold standard of the nineteenth century the move- 
ment of gold from one country to another tended to correct die condi- 
tions which gave rise to it This is particularly true in a system with 
no central bank, where die reserves of all the private banks are kept 
in die form of gold In such a case, when gold floivs into the country 
from abroad, the reserves of die banks will mcrease Consequently, if 
they normally keep a constant reserve ratio, each bank will find itself 
in a better posiuon to expand its loans There will therefore be an 
“expansion of credit" — i e , the banks will increase the amount of 
their loans and investments, and the total volume of deposits will in- 
crease If die velocity of circulation does not fall, die neiv deposits 
mil increase the money incomes of the counti y This in turn may in- 
crease die volume of output or it may increase prices 


Effect on the Flow of Gold 

In any case die inaease in the money incomes will cause people 
to buy more from abroad Imports will increase If there is a rise in 
internal pnces, exports may be discouraged, for the things exported 
will have higher prices and will not sell so readily But the increase 
in imports and decrease in exports will itself act to stop the flow of 
gold into a country We can sec this from the previous example If 
Americans, for instance, are accumulating gold it is because they are 
buying "too little” from abroad and selling "too much,” and hence 
paying out less than they receive The internal inflation, whether of 
pices or incomes, which the gold inflow causes will, however, make 
Amencans more eager buyers from abroad, and America will become 
a good place to sell both goods and sccunties Similarly, the rise in 
American costs and prices will hamper American exports Americans 
will therefore buy more and sell less abroad, and the gap in the bal- 
ance of payments which caused die gold Bows will close 


The Abandonment of the Gold Standord 

Since 1931-and indeed, with a brief, unsuccessful intermission in 
the twenties, since 1914— the gold standard has been abandoned as an 
eff^tive >nt«nauonal standard It is interesting to inquire why this 

?iISh f ““"y advantages in an interna- 
tional gold standard InternaUonal trade becomes much more diBicult 
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when the trader has to contend with fluctuating exchange rates, for 
then a trader must reckon on changes not only in the price at which he 
buys or sells, but also in the rate of exchange between the currency m 
which he has to buy and sell and his own If an American sells a ma- 
chine in England for £20 and the rate of exchange is £1 = $5, that 
means $100 to him, if the rate is £1 = $4 it means only $80 to him A 
small shift in the exchange rates, therefore, may easily wipe out a 
trader’s profit Nevertheless, m spite of the advantage of stable ex- 
change rates which it affords, the gold standard has broken doivn and 
will probably never be re-established, at least m us old form 


The Insulation of National Economies 
In a somewhat narrow technical sense we can say that the inability 
of the western world to restore the international gold standard ivas due 
to the development of central bankmg and the increasing control of 
central banks over their respecuve national banking systems Thus in 
a country in which all gold movements are centralized m the central 
bank, that bank can ‘‘sterilize" gold movements into or out of the 
country by substituting secunues for gold, or gold for securities, in 
its asset totol, thus keeping unaltered the total of Us deposits (which, 
we recall, constitute the reserves of the member banks) in the face of 
quite large changes in the gold stock 
A much more fundamenul reason for the breakdown of the inter- 
national monetary system lies m the desire of individual nations to 
insulate themselves from depressions onginaung m other countnes 
In order to understand this phenomenon we must now examme some 
macroeconomic models for an "open” economy-that is, one m which 
trade and investment take place across the boundary of the system 


AAACROECONOMIC MODELS OF INTERNATIONAL TRADE 
The One-Country Model 

It IS not difficult first to extend the "basic model" of “ 

take account of imports and exports It is clear that 
^stance add to total stocks of goods within “ 

ports subtract from this stock In this sense, ° J ^ ^ 
L same effect as production and exports as consumpuon 
therefore extend the basic identity as follows 

c IS consumption. Mis imports, and X IS exports ro i- 
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die present model it will be convenient to rearrange this identity into 
an “exports identity” 

X^r-{C + A)-{-M (IB) 

We can now construct an equilibrium model if we can postulate 
four behavior equations Let us suppose the following 

I a consumption function, C = Fc{F) ( 2 ) 

II an imports function, M = F^{P) w) 

III an exports function, X = FJ^j W 

IV a “desired accumulation” or mvestment funcUon, A = F.(R) ( 5 ) 

The assumptions mvolved are not necessarily very realistic, however, 
we will start from them as the simplest possible case The first three 
behavior equations postulate that for every level of output (real m- 
come) there are unique levels of consumption, imports, and exports 
respectively, given by the consumption, imports, and exports func- 
tions The exports function is not strictly necessary, but is put in for 
completeness The fourth equation postulates that at every level of 
real output there is some desired level of internal accumulation of real 
goods, given by the investment function To establish the dynamics of 
the system we must further assume that excess accumulation above the 
level given by the investment function leads to a foil m output, and 
deficit accumulation similarly leads to a rise m output 

Solution of the One-Country Model 
The equilibnum is detenninate, as we have five equations (1 to 5) 
and five unknowns. A, P, C, X, and M The equilibrium is stable if an 
increase in output increases actual accumulations The solution is il- 
lustrated m Fig 56 As in Fig 52 (page 297), output is measured along 
the honzontal axis, and the components of output on the vertical axis 
For the sake of simplicity in the figure we add together the consump- 
tion and investment function, so that for each level of output, "home 
absorption," H = C+Aj and we have a “home absorption” function, 
■ff = -Fj(-f)-hF,(P), represented by the “home absorption curve,” Hh 
We draw an imports curve. Mm, representing the imports function, 
and an exports curve, Xx, representing the exports function We now 
draw the “exports requirements curve," X^^, as follows At any out- 
put, say OP, where imports are Pm, home absorption is Ph, and output 
is also equal to Pp (p being on the 45° Ime), we measure mx, = hp 
Px, IS then the exports requirement, X„ at this level of output— that 
IS, the amount of exports required if the given output is to be the 
equilibrium output By the construction we see that X,. = M+P- 
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(C+A and therefore ,£ the tdenuty (IB) « to be satisfied we must 
have X, - X, that is, the actual exports must equal the export require 
ments m equilibrium The pomt of equilibrium then is given by iht 
mtersecuon of the exports curve, Xx. with the exports requirein^ 
curve, at the point x, in the figure At this point, and only at this 
point, the excess of imports over exports, *,bi„ is equal to the mess of 



Fig S6 Foreign Trade Equilibrium, One Country 

home absorption over output, At larger outputs than OP, there 
IS a "deficiency" of exports and there will therefore be unwanted ac- 
cumulations of goods at home leading to reductions in output At 
smaller outputs than OP, there will be an "excess” of exports leading 
to unwanted decumulauons of goods at home and therefore to a rise 
in output 


The “Export Multiplier" 

From this model a number of mulupliers of varying d^ees of sig- 
nificance can be derived Suppose, for instance, that them « a spon- 
taneous nse in the exports function, from, say. Xx. to X * • ’ 

to a shift in the equilibrium position from x, fo x , W p- 
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pose that the curves are straight lines within the relevant ranges 
IS the export requirements curve The exports multiplier, m,, is the 

ratio i^^thatis, that change in the equilibrium output per umt shift 
zx* 

in exports Suppose and are the “propensities to import, 





Fig S7 The Export Multiplier 


consume, accumulate, and export respectively — that is, the increase in 
imports, consumption, voluntary accumulation, and exports which re- 
sult from a unit increase in output We have, then. 


ex'. = •» *,y(l -f o, - ot - a.) - 

V _ 




T+oep. — Oe — a. — Of* 


l-t-oi, — a, — o, — < 


We can of course simplify the model somewhat by supposing that ex- 
ports are an "exogenous" factor given by the outside world, in which 
case = 0, but it does not seem unreasonable to suppose that in 
fact might be positive 


The “Foreign Inveslmenf Mulhpliei^ 

In a similar way we could derive “multipliers” for any of the other 
variables of the system, or even for combinations of vanables We 
mi^t, for mstance, define a "foreign investment multiplier” as the in- 
crease in equilibrium output which would result from a unit increase 
in foreign investment {X-M) Indeed, of the multiplication of such 
multipliers there seems to be no end Whether any of these multipliers 
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are useful instruments of analysis, however, is another question, and 
the student must bear clearly in mmd the sharp, and often unrealistic 
limitations which must be placed on the system if a multipher is to be 
meaningful A multiplier describes the effect on equilibrium output 
of a "vertical” shift in one of the behavior functions of the system, on 
the assumption that the other functions do not change It is the latter 
assumption which is so questionable in many cases, especially in the 
case of the foreign trade multipliers It is most unlikely, for instance, 
that the imports function could shift spontaneously without any shifts 
in the other behavior functions Probably the exports multipher 
makes the most sense, as we might assume a shift in the foreign d^ 
mand for a country’s exports which did not depend much on its do- 
mestic behavior functions, or have much effect on them 

The principal weakness of the above model is that it is confined to 
a single country, and hence is not really general enough, for the sys 
tern of trade is a world system and hence the equilibrium of one coun- 
try must be affected by decisions made in others It is particularly un- 
realisuc to assume an exports funcuon which shows exports only as a 
function of income (or other vanables) in the exportmg country It 
IS necessary therefore to expand the model at least to include ti»o 
countries As we expand the model, unfortunately, it becomes much 
more difficult to analyte These difficulties however are inherent in 
the subject and must be faced 


The Two-Counfry Model 

Let us consider, then, the theory of a "two part economy”-i e , a 
closed "world" economy which is divided into two ^ 

should be observed that this model has an tmporta^e far be^nd ffie 
thLy of intemational trade it can be appli^, “oST 

study of the relations between any two halves 

such as, for instance, tlie agncultural sector the noi^jcalm 

sector or the consumption goods sector and 

sector The simplest possible model we can construct of sue 

part economy consists of SIX equations and sixunM L s 

L total outputs (income) of the mo sec om L^t ^ ^ 

amounts of product which of sector I plus 

sector Hi, that is to say, is equal “ con p ^ 
the wiUing accumulation tnvestoe ) « ^ 

be the imports into sector I, “ mtTsector II, which is the 

sector II (X 2 ), utsd let M 3 e e 1 p ^ {jjgje are only two sectors, 
same as the exports from ^ ^„st be an export of the 

anything which is an import of one sector 
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Other We now postulate six equations to detennme 
Inoiwis 

Two basic identities, like identity (l; 


Pi 

Pi 


Hi + Xi-Mi 

fli + -^J "■ 


^ Hi Mi — Ml 
= Hi + Ml -Mi 


these SIX un- 


s 


Two behavior functions for country I 

a “home absorption function,” Hi 
an **iiiiporta funcUoUi Mi 

Two similar behavior funcuons for country II 

TT _ 


Fii(Pi) 

FmliPl) 


Hi = flttCPi) 

. . n /n V 


(1*8 

!!S! 



shotvn m Fig 68 Linear funcuons are also used here for the sake of 
simplicity in drafting, but the graphical method is clearly apphcable 
to nonlinear funcuons Output of country I (Pj) is measured along 
OFi, of country II (Pj) along OFj The components of Pj are meas- 
ured along OY'i, the components of Pj along OF', Thus the diagram 
in the field bounded by OFj and OF'j is the “basic model" diagram 
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for country I, analogous to Fig 56, page 396 The field bounded by 
OFj and OY\ is the similar diagram for country II, it may look a little 
unfamiliar to the reader because of the location of the axes, but if he 
will rotate the page 90° and look at it in a mirror he will see that it is 
essentially the same figure as for country I then is the home ab- 
sorption (consumption plus investment) curve for country I, Hjfcj the 
corresponding curve for country II M,m( and MjItij are the imports 
curves for the two coimtries We now construct the "exports require- 
ments curves," and for each country, as before (page 395) 
In the present figure, with HJii and straight lines, wll 
also be a straight line, so that it is only necessary to find two pomts on 
It and join them with a straight line It will be observed that the ex- 
port requirements curve intersects the imports curve at a point im- 
mediately below the point Qi where the home absorption curve inter- 
sects the 45° line The distance (=H.i£ia) represents the 

amount of foreign investment, or the export surplus which is necessary 
to prevent unwanted home accumulations at the level of output OY^ 
That IS to say, at any level of output Oy„, is all that will be dis- 
posed of at home either in consumption or m willing accumulanon, 
the excess of income over home accumulation, therefore, must 

be disposed of as net exports if there are not to be unwanted accumu- 
lations at home forcing a contraction of output 

For country II. at the output OF., it will be observed that there is 
an excess of home absorption over output amounting to This 

must be taken care of by an excess of imports over exports if stockpiles 
are not to be depleted 


Equilibrium of the Two-Country Model 
We now construct a "P, curve.” P,p^. which shows equihtaum 
position of the output of country I for each ^ 

This is constructed as follows For any output of ““"“y 

the imports of country II are F.M, Th« is equal m 

country I To find the equilibrium output the’ export 

corresponds to the output OF, ^ X ‘^^hSe atTe 

requirements curve of country I, X^x^, m the p .i. ^ ^ 

output or„ *1“ ““ 

to the imports of country II, F,*Ma, P P , „ ^ In the 

present case the curve is a o„ OY, where 

wo points on it and join them Thus Pi is ttie po 

P^X,! = OAfj! 
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In an exactly similar iray we construct the "P 2 curve,’’ P^s, thus 
the point P 2 IS wheie the export requirements of country II, are 
equal to the imports of I, OMj The point where the Pj curve and the 
Pj curve intersect, E, is the point of equilibrium of tlie whole system, 
where all six equations (7) to (12) are satisfied If the curves are linear 
It IS clearly tlie only point in the field where all the equations are satis- 
fied OY^ IS the equilibrium output of country I and OY^ the equilib- 
rium output of II At these outputs only are the export requirements 
of eacli country equal to tlie imports of the other 

Shifts in the Two-Country Model 

TVe can now study the effect of changes in the functions of the model 
on the position of equilibrium Let us suppose first tliat there is a 
"doivnward” shift in the imports function of country II, reflected in a 
shift in the imports curve M.m, to a position at which there is 

a smaller volume of imports at eacli level of output The export re- 
quirements curve of country II likewise shifts downward to the posi- 
tion XjXj The fall in the export requirements curve of country II 
then “raises" the Pj cun’e to the position P'j/i'. At each level of out- 
put of country I there is still the same volume of I’s impoits and there- 
fore of II’s exports, so output in II will now be larger than before at 
each level of die output of I Thus Pj will move to P',, where P'«X'^ 
IS now equal to Oilf, Similarly die fall in the imports curve of if 
"lowers" the P, curve from P,p, to P',p'„ as corresponding to each 
output of II diere is now a smaller export from I and therefore a 
smaller output from I The position of equilibrium (£) therefore 
moves to a new position £', at which the output of II is larger and the 
output of I IS smaller As long as the home absoi ption functions do not 
change, the position of equilibrium must lie on the line dirough EE' 
(in the present figure a straight line) This line shows all combinations 
of outputs for which the excess of home absorption over output of one 
country (e g , HnQ,,) is equal to the corresponding deficiency in the 
other (e g , The equihbnum point must be somewhere on 

this line, as die difference between die exports of one country and the 
imports of die other must be equal to the excess or deficiency of pro- 
duction over home absorption in each countiy— odienvise there will 
be unwanted accumulations somewhere in die system 

The "Economic Warfare Line" 

’The line EE' might well be called the "economic warfare line ’’ It 
shows how one nation can improve lu own output at the expense of 
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each nation will lower its imports curve until in the final equilibrium 
each imports curve coincides with the corresponding output axis and 
there is no international trade whatever! 

Retaliation 

Two things modify this dismal conclusion The first is the possibility 
that each nation may take into atrount the possibility of retaliation 
Thus if nation 11 was fairly sure that m the event of its restricting im- 
ports in the attempt to move from E to £' nation I would retaliate 
with a sufficient restriction of its imports to brmg the equihbrium 
back to E, there would be some hesitancy at least in starting a restric- 
tive policy, for if both nations restrict imports the final equilibrium 
as far as employment and total output are concerned may be just the 
same as it was before, but both nations are actually wotse off because 
the composition of their consumption and absorpnon patterns is 
worse Both nations, that is to say, will lose some of the advantages of 
specialization and trade, and neither will gam anythmg m employ- 
ment and output Unfortunately, however, the fear of retahaaon 
seems to be a very weak motivation in situations of this kind, as the 
rather similar case of the arms race m international political relations 
also indicates The motivation is still weaker as we move from the two- 
nation case to the many-nation case, for whereas the possibility of re- 
taliation in the two-nation case » quite large, where there are many 
nations a small nation among them may get away with import restnc- 
uons which do not provoke retahauons because their effects are so 
widespread 


another through mampulatmg the import functions Tims c 
nation II, by depressing its import function (say by^mposmTl^'2 
quotas, or other restrictions on imports), mmL shift ^ ^ 
mutual equilibrium tom £ to wfth til; SsS oft 
put and the diminution of the other nauon’s output SimilarivbvT 

bnum back up the gnomic warfare hne totvard £ or even beyJnd 
The reader may wonder at this point what has become of all the mud: 

in earlier chapters It looks m the present model as if each nation haj 
an adTOntage m reducing its imports, provided the other nation doe 
not If each nation therefore acted without regard to the possible ef 
fects of Its actions on the policy of the other nation, it wonlrf CAPm ae tl 
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Full Employment Limits Economic Warfare 
Fortunately, however, there is a second limitation on the above 
model which offers some hope for the persistence of international 
trade The economic ivarfare Ime is only significant within the limits 
marked out by the full employment or capacity outputs of the two 
countries Thus suppose in the figure that OY^ represented the ca- 
paaty output of country I and OF'^ represented the capacity output 
of country II Then only that portion of the economic ivarfare line 
between E and £' ivould be significant, as the system could not move 
to positions beyond the capacity of either country That is to say, when 
any country reached capacity it would lose any further incentive to re- 
duce imports Unfortunately this does not mean that the process of 
competitive import restriction might not set in even when there is 
only a nanoiv range of possibilities on the economic warfiire curve 
Tims country II might want to push the position of equilibrium from 
E to E', and country I then might push it back to E, and country II 
push It back again to E', all the tune through successive lowerings of 
the import functions If, however, the range is narrow enough, and 
still more if the point of full employment for both countries lies on 
the economic warfare curve, the position may be stable, especially if 
each country takes some account of the possibilities of retaliation, and 
also perhaps balances the loss from the diminution of trade as such 
against possible gains in employment 


Effects of Raising "Home Absorption” 

Movement along the economic rvarfare curve through import re- 
striction IS not, of course, the only means by which a country can seek 
to expand its output up to capacity It can also seek to raise its home 
absorption curve, either through fiscal or monetary policy or other 
methods of stimulating consumption and domestic investment Such a 
course is ttvice blessed— if successful, it raises both the inrnmg of the 
nation which undertakes the policy and the income of the other na- 
tion as well Thus suppose that nation II is at a position of less than 
rapacity output, and seeks to raise this output by measures which will 
raise the curve to give a larger amount of home absolution at 
each level of output, without change in the imports funcuon The ex- 
port requirements curve will again "fell," as home absorption is a 
neptive component of the exports requirement (P, -H. + M,) Thu 
will raise" the curve, say from the position Fjf, to P'^^ There 
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will not, however, be any change in the curve, as there is no change 
in the imports curve Mjmj or m any of the curves of nation I The 
position of equilibrium then moves from E to £, There is an mcrease 
in the equilibnum outputs of both nations We can if we like tegaid 
this as a "division” of the benehts of the policy, the international trade 
situation resulting m a certain diversion of the benefits of the policy 
from the nation which undertakes it to the nation with which it trades 
The amount of this diversion depends on the slope (m this case) of 
the Pi curve. Movement along the economic warfare curve is some- 
times called the "export of unemployment ” Similarly the diversion 
of the effects of a domestic employment policy through trade might he 
called die "export of employment " 


Mercantilism 

The above model throws a great deal of light on the persistence of 
mercantilist ideas, especially in the world of “practical" men, m spite 
of the long and trenchant attack by the economists The virtues of free 
trade are realized only in a full-employment world— i e , a world m 
which the point of capacity outputs for all nauons lies on the eco- 
nomic conflict curve, and hence there is no relevant section of the 
economic conflict curve at all In a world in which the home ahsorp 
tion functions are not "high” enough to yield this desirable mult, the 
economic conflict curve may have a significant range and the free-tiade 
position therefore becomes theoretically as well as practically unstable 
pohucal instability of a free-trade system rests also on certam 
other BTOunds Any uriff or other restricuon of imports is likely to 
benefit^me small group, whereas the mjunes are likely to be sj^ 
over the society at large Consequently the benefits of trade 
are likely to tove a much higher political visibility than the in]ur es 
There is a general presumption because of this that ® ^ 

wdl be carSd farLyond any possible theoretical 
political influence of vocal and organized minwi^ w 
of possible benefits nearly always outweighs the influence <mt 

and unorganized raajonues ‘ 

Foreign Investment in the Two-Nation Model „ 

may be an advantage m trade ^ «penK^ other 

wlucb ai* devdoped later 
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country I in country II Country I has an excess of exports over im- 
ports amounting to and country II has an exactly equal excess 

of imports over exports amounting to This excess of exports 

of country I (or of imports of country II) is the "foreign investment " It 
IS necessary in order to take care of the excess of production over home 
absorption in country I, and the corresponding deficiency in 

country II, Now, however, the question arises, Suppose that 

investois are not wiling to allow foreign mvestment to go on at this 
rate, what then? Suppose, that is to say, we add another behavior func- 
tion to the system, to represent “willmg” foreign mvestment This 
could have many forms If Rj, is the net foreign investment of I in II, 
we might write 

Ba = F^(PuPt) (13) 

Or we might suppose simply that B-^ is given by factors outside the 
system In either case we noiv have seven equations (7-lS) and only 
SIX unknowns, for is given by the identity 

Ba “ Ms - Ml (14) 

and IS not, therefore, an independent unknown The system, that is to 
say, IS overdetermined It would only be by acadent that the value of 
at the point £ corresponded to the value given by the behavior 
equation (13) We must foce the question as to what will happen to 
the system if there is a discrepancy between the amount of foreign in- 
vestment which IS necessary for equilibrium (say M^X^) and the de- 
sired amount at these levels of output as given by the behavior equa- 
tion If there is such a discrepancy it is clear that some machinery must 
exist whereby the various functions themselves can be adjusted until 
the discrepancy is ehminated, and the ‘‘internal” equilibnum system 
as given by the point E is consistent with the "extemal” equilibrium 
as given by the desired rate of foreign mvestment 

The Price System in the Two-Nation Model 

Here we see the necessity for a certam reconcihation between the 
“Keynesian” models of international trade which we have been dis- 
cussing and the classical" models m which international adjustments 
were assumed to be made mainly through the price system If the over- 
determmacy of the model noted above is to be avoided, an ait/tinnnat 
unknown must be added to the system The most obvious addition to 
make is some vanable which is representative of the relative price 
structure of the two countries The simplest case theoretically is that 
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m whi^ the countnes possess different cunencies which are « 
Ranged against each other in a free foreign exchange -Z 
fbreip exchange rate then can be introduced as a seventh variabU 
which can be included m the imports functions and also m the foreien 
investment function Thus suppose that there is net foreign invest 
ment of country I m country II, as at the pomt of equilibria £ « 
Fig 58, and suppose that the amount of foreign investment is "too 
great at these levels of output, in the sense that nationals of I are nil- 
ing up claims on the assets of II m excess of the rate at which thev 
wish to accumulate them The nauonals of I will respond to this situa- 
tion by trying to exchange these claims for claims on their home as- 
sets That is in the market as a whole people will be trymg to get nd 
of currency II and acquire currency I This will move the e vrhanp 
rate, making currency I dearer m terms of currency II This mwir i, 
that country I will find its imports are cheaper in terms of its own 
currency, and its unports function svill therefore rise— that is, tt will 
take more of the now cheaper imports at each level of output Simi- 
larly country II will find its imports dearer, and its nnports function 
will fall The point of equilibrium therefore will move from E along 
the economic warfare curve toward E' As it moves however the foreign 
mvestment of I in II declines When it lias declined to the point where 
the actual amount of foreign mvestment is equal to the desired 
amount, the equilibrium of the seven-equation system has been 
reached 


Adjustments with Pegged Exchange Rates 
Now let us suppose that the exchange rates between the cunenoes 
of the two countries are fixed, either because both countries conform 
to a gold standard, or some other "pegging” arrangement, or because 
the two parts of the economy are governed by a smgle monetary 
system, as would be the case if we were discussing the relations be- 
tween two parts of a national economy In tins case the adjustments 
have to be made mainly by shifts in the relative pnce structure of the 
two countnes or parts In the case of the traditional gold standard, 
"unwanted” foreign investment will result m trade moving to the 
gold points, and gold rvill flow from the country in which the mvest- 
ment IS made to the investing country If now the result of the gold 
flow is a monetary expansion in the gold-importing country and a 
monetary contraction m the gold-exporting country, equilibrating 
forces wll be brought into play The dynamics of the situation, hmv- 
ever, are extremely complicated, as we cannot assume that the «>tic 
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absorption functions will remain unchanged In the case of equilib- 
rium brought about by changes in the exchange rates it is not 
unreasonable to assume, at least as a first approximation, that the equi- 
librating movement takes place through changes in the imports func- 
tions alone There is in that case a movement along the economic war- 
fare curve, as we have seen, but no shift in the position of that curve 
Where, however, the exchange rates are fixed, so that the equilibrating 
factor has to be the general monetary changes m the two areas, changes 
in the home absorption function cannot be ruled out The monetary 
expansion in one area may raise, and the contraction m the other area 
may lower, the corresponding home absorption function If the nse in 
one IS exactly similar to the fall m the other, the position of the eco- 
nomic warfare line will not change The reader may confirm this by 
lowering the line in Fig 58 by exactly as much as he raises the 
line HjAi, and working out the position of the economic warfare line 
EE’ What will happen, however, is that the amount of foreign invest- 
ment correspondmg to any particular point on the economic warfare 
line changes In the present case the point of zero foreign investment 
moves “up" the line toward the OF, axis The amount of foreign in- 
vestment which IS required at the point of equilibnum E to secure 
domestic equilibrium therefore falls as rises and as falls If 
this process goes on far enough, equilibnum could be achieved with- 
out any change in the import funcUons The situaUon is more com- 
phcated, of course, if the change in one home absorption curve does 
not exactly counteract the change m the other, so that there is a move- 
ment in the economic warfare curve itself 


Other Equilibrating Changes 

It should be observed also that there are other possible equilibrating 
mechanisms besides the monetary changes There may, for instance, be 
flows of population between the two areas, which will also have the 
effect of shifung the home absorption curve-raising it in the country 
receiving the immigrants and lowermg it in the country losing emi- 
grants The effects here however are difficult to trace, and may even 
move the system away from eqmhbrium Thus if with the domestic 
equilibrium at E in Fig 58 and an excess of mvestment of I in II 
population moves from I to Il-which is by no means unlikely-the 
movemimt of population may intensify the disequihbrium, raisins 
and lowermg and moving the equilibrium point stiU fur- 
ther from £ The situation is also complicated because in practice 
movements of population affect the willingness to undertake ‘foreign 
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investment" m the fonn of immigrants’ remittances to their place of 
origin 


The Dollar Shortage 

An mterestmg application of the above model may be made to the 
problem of the “dollar shortage” which has dominated discussions of 
international economic relations since World War II By the dollar 
shortage is generally meant a persistent and long-continuing tendency 
for the export surplus of the United States to exceed the sum which 
would be required by voluntary foreign investment This phenomenon 
leads to import restrictions and restnctions on the use of dollar bal- 
ances held by their nationals on the part of the “rest of the world,” and 
also to a persistent pressure to enlarge American foreign investment 
through governmental payments (Marshall aid, military aid, and so 
on) The two-sector mo^l is of course so much simplified that it can- 
not hope to explain the multitudinous interactions of the real world, 
nevertheless it is easy to see how something like a chronic “dollar 
shortage” '"■ght arise, if the position of mutual mtemational equilib- 
rium at E in Fig 58 involved excessive foreign investment as a condi- 
tion of stability The processes by which this excessive foreign invest- 
ment IS eliminated are fairly easily blocked, and probably have been 
blocked in the past few years Thus exchange rates have generally been 
pemred, so that adjustment through this mechanism is blocked The 
dedine in dollar balances held abroad and the correspondmg excess 
of nondoUar balances held by Amencans do not now result automan- 
cally in changes in the monetary base of the 

of the respecrtve countries, as they did under the old go s 

Consequently almost the only adjustive mechanism left cons® rf i^ 
stnctions on trade or artificial or poliucal subsidies short- 

aee is thus seen to be m part at least the same kmd of shorta^ that 
S:urs under price control, where, as we have seen, the fixing of ports 
below some equilibrium level leads to the conversion 
L "scarcity” into “shortages"-the disappearance of stocks without 

any automatic machinery for correction 

Is the Dollar Shortage “Permanent"’ 

Some have argued, however, ‘‘‘f 
tional balances is more rould correS the situa- 

change rates, or of national price ' this connecoon It 
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rates would shift the determining functions in such a way that a move- 
ment toward an equilibnum system would push the equilibrium 
Itself further away This argument cannot be more than a short-run 
argument, as these dynamic effects are bound to eidiaust themselves 
and eventually reverse themselves, but the argument is a potent one 
in practice agamst allowmg freedom of the foreign exchanges The 
world has no desire to repeat the experience of purely speculative 
fluctuations in foreign exchange rates which charactenz^ Ae period 
immediately after World War I 


Hyperemployment and Inflation 

The other argument is essentially that the various home absorption 
and imports functions may be such that the nations reach full employ- 
ment or capaaty output before reaching the "economic conflict 
curve ” Suppose, for instance, in Fig 68 that the capacity outputs of 
both countries is given by a pomt F, to the left of the line EE' At this 
point country II has a sharp excess of imports and country I a sharp 
excess of exports, the movement which might bring these to equilib- 
rium, however, would involve an expansion of output in both coun- 
tnes, which is by definition impossible This is the situation of “hyper- 
employment," and It will inevitably result in inflation If it results m 
inflation in both countries, the home absorption curves in both coun- 
tries should fall, which will shift the economic conflict curve toward 
the origin, if the shift is large enough it will go through the point F, 
and equilibnum will be established again As we have seen earlier, 
however, the effect of mflation on the home absorption function is at 
least dubious, for investment may be stimulated as much as consump- 
tion IS restncted, hence mflation may not be adequate to restore the 
equilibrium If the mflation is suppressed by price controls the forces 
tending to restore equilibnum are weakened further It is not sug- 
gested here that the above descnbes the actual situation It is, how- 
ever, a possible interpretation In all these applications the economic 
models will be most useful if their limitations are constantly earned 
in mind They are intended to bearough sketcli map of the problems 
of the real world, not a detailed account 


1 


QUESTIONS AND EXERCISES 

Suppose that a large country were broken up into a number of smaUer 

ternational trade, (b) to the total volume of all trade? 

Enumerate the similanues and differences between (a) a shipment of 
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goods from Buffalo to Toronto, and (b) a shipment of identical goods 
from Buffalo to Cleveland, in regard to as m'any aspects of these two 
transactions as you can enumerate 

5 What is meant by the "aggregation problem" m economics, and what 
phases of it are manifested in the theory of international trade? 

4. Suppose the government of Brazil, which has previously bought and 
sold cruzeiros at a rate of 18 to the dollar, devalues its currency and 
now buys and sells them at a rate of S6 to the dollar Trace as many 
effects of this change as you can on the dutnbulion of wealth 

8 What may be meant by the "finance” of international capital move- 
ments? In what ways may these movements be financed? 

6 Would It be possible for a nation to have a posiuve balance of trade 
and a negative balance of payments m the same penod? Eaplain care- 
fully 

7 Why IS It generally regarded as undesirable to allow free markets m 
the foreign exchanges, but desirable to allow free markets in com- 
modities? 

8 What weakness in the gold standard system led to its abandonment? 

9 Under a universal gold standard system, what effects, both immediate 

and would you expect the following events to have upon the 

transfer of gold to and from the United States, other things always 
remaining die same? 

a A great international conference in Washington 
b A sudden increase in the number of American tourists to Europe 
c A great boom on the New York stock market, attracnng funds from 


d A sudden increase in the rates of the United States tariff 
e A great American loan to South Amenca 

10 What would be the effects, both immediate and ultimate, of the a ve 

events on the forei^ exchange ^ 

11 In the system given by equations (1) to (6), what w 

for the domestic investment multipher? 

12 What will happen to the model of equations (I) to (5) it jW 
r*e rysrem w^ below the point of equihbnum 

13 What Jill be the effects on the equilibrium outputs, wp<^. ^ j 

and foreign investment of the two 

the following changes (each taken shift m 

of the home absorpfron ' ^^^An "upward" shift 
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What would be the formulae for them? Discuss the usefulness of these 
concepts in such a model 

15 By the "terms of trade” of a nation we mean the ratio physical mpOTts 

physical exports 

What would be the significance of this ratio for the welfare of a nauon? 
What difficulties may be encountered in the measurement of this ratio? 
Could this ratio be derived from the information given m Fig 58? 

16 According to the technical defimtion used in this chapter, economic 
warfare can only arise between nations if there is less than full em- 
ployment Why. exactly? 

17 What hght does the analysis of this chapter throw on the stability of 
free trade as a system? 

18 The Keynesian theory of international trade is sometunes referred to 
as "neomercantilist " Why? 


APPENDIX J 


THE "PAYMENTS PAR" OF FOREIGN EXCHANGE RATES 


It can be shown that no matter how many separate countries there 
are, some system of exchange rates of their currencies can be found 
at which the whole system of payments will be m balance Let the 
countries be A, B, C, N, the names of their currencies "Alpha," 
"Beta,” etc Then we can construct a payments matrix between them 
like that m Table 55 Here represents the payments from A to B, 


Table 35 The Payments Par 



A 

B 

c 

N 

A 



a» 

On 

B 

6, 


b 

bn 

G 

Ca 



Cn 

N 

rh 


rtp 



b, from B to A, and so on Let e„ e. be the total expendi- 

tures of the various countries Then e. = a, -p - 1 - -f a is a 
sum of Alphas,” e, = b,-hb,+ + 5, is a sum of "Betas,” and 

so on The receipts of each country consist of a heterogeneous aggre- 
gate of a 1 other currenaes The problem is what system of exchange 
rates will make the receipts of each country equal m value to its ex- 
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penditures Now let p,y • v be the exchange rates of each cur- 
rency m terms of "Alphas", i e , 1 “Beta” is equal to p "Alphas," and so 
on The exchange rate of "Alphas," of course, is equal to 1 Then b 
Betas IS worth Alphas, Gammas are worth Alphas, and so on 
We have then, tlie following equations if these exidiange rates are to be 
a "payments par," representmg the fact that the value of the receipts of 
eadi country, reduced to “Alphas,” is equal to the value of its expendi- 
tures reduced to Alphas 

for A btP + roT + -h aa® = ft + Oc + + ft 

for B ft -f- w + nift = (bt + be + -f- 4,)^ 

for C‘ ft -f W + + ftr = (ft + ft + + ft)r 

forN ft + W++ “(ft + ft+ +n,)» 

We have apparently N equations and only N — 1 unknowns, as a is 
given However, because of the properties ot the payments matrix one 
of these equations can always be derived from all the others, so that 
there are in reality only N - 1 independent equations These can be 
solved to discover the par values of the exchange rates, p, y, • r. 


appendix 2 


y 


ALGEBRAIC SOLUTION OF THE TWO-SECTOR MODEL 


If the functions of the twtvseaor model illustra^ m Fig 58, ^ 
399 are assumed to be linear, it is not difficult to obtain 
Ss for the system Thus suppose we replace the equanous (7) to 
(12), page 399, by the following linear system, using the same notanon 

Two idenoties- 


Pi 

Pi 


^ Hi + Ml -Ml 

= Ht + Ml — Ml 


Two home absorption functions 


Hi‘ 

Hi 


> Ha + biPi 

> Hu, + l>sP» 


( 2 ) 


?! 


Ml = Mm + w A 
Ms = Ma + ratPi 


(5) 

(«) 


Two imports functions 
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Solving these equauons for Pj and P* we get 


n (ffio + "■ ~ W + (Ha + 

' “ (1 - Ai)(l - W + (1 - Ai)m> + (1 - 
p (ftp + 3/ui - A^«)(l ~hd+ (Hg + gaM 
“ (1 - A0(1 - A.) + (1 - A0«. + (I - 


(7A) 

(7B) 


It should be observed that jFf,o, H„, JW jo are the amounts of home 

absorpuon and imports in the two countnes at zero outputs That is, 
Hia = OHi m Fig 58, Hjj = OH,, = OAfj, = OMj The co- 
eflkients h^, h^, ffij are the "slopes” or the “marginal propensities” 
of the vanous functions It is clear from equations (7) that if the 
propensities are constant a "nse” m the home absorption curve of 
either country (i e , an increase m Hj, or a nse in the imports 
curve (i e , m M^g) of country II, or a fall in the imports curve of 
country I will raise P^, and that a symmetrical proposition holds for P, 
The "economic warfare line” is given by the condition 


Pi - Hi = -(P» - H,) (8A) 

(That IS, the eiccess of home absorpuon over output in one country 
must be equal to the excess of output over home absorpuon m the 
other) Sulwtituung the values of and H, from equauons (3) and 
(4) we have 


P,-H„-AiPi= -P. + Hb + AA, 

Pi(l - k) + P,{1 - A,) = H„ + flio (8B) 

If the values of Pj and P, from equaUons (7) are substituted in this 
equauon it will be seen that the point of equikbnum must always lie 
on the economic warfare line 

Multiplier formulae can be denved, if desired, for equaUons (7A) 
and (7B) Thus we have as the "home absorpuon muluplier" for 
country I 


»!« = 


_ -O’! _ 


(1 ~ A») + Bit 


dHa (1 — Ad(l — ht) + (1 — Ai)»ij + (1 — A,)ihi 


(9) 


In the absence of trade we would of course have ft, = »«, = = 0, and 
the mulupher would reduce to the usual formula (d page 299), 

Yzrjf difiBcult to show that foreign trade reduces the mulu- 

plier, as some of the effects of domestic expansion leak out to raise out- 
puts abroad Thus we have 


(1 — Ag) -h I71| > 1 

U - Ai)(l - A,) -K1 - hi}m, -K1 - Ai)»ii < ^1 - Ai) 


( 10 ) 
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according as 


(1 - «(1 - A.) + - i.) I - AO + (1 - + (, 

1 e , according as 


AjH 


U - A,)m, I 0 

In fact, as (1 - Aj) must be positive if the system is to be ntshu 
IS also hkely to be positive, (1 - > 0 and therefore faemuln 

pher with foreign trade (the left-hand side of ineouahtv rimi i 

toatej aapte witou, taip, ,4, „ghrt,2i'J SS 


QUESTIONS AND EXERCISES 

1 The following is a payments table for four countries* 



A 

B 

C 

D 

A 


80 

40 

too 

B 

30 


60 

40 

0 

40 

30 


20 

D 

8 

18 

22 


Assume that expenditures are made m the national currency Show that 
the "payments pai" values of the currencies of B, C, D, relative to that 
of A are 1 of B = 2 of A, 1 of C = S of A, 1 of D = 5 of A Show that if 
all foreign currencies acquired are exchanged for domestic currency at 
these rates there is no net change in money holdings Wliat are the 
values of the other currenaes in terms of B's currency? In terms of C’s? 
Of DW 

Suppose that the values of the currencies were fixed by an inter 
national monetary authority atlofA = ^ofB = ^ofC = ^ofI) 
What will happen to the holdings of the vanous currencies by the 
various countnes, assuming that all foreign currencies acquired are ex 
changed for the domestic currency at these rates? How might the vanous 
countries react to these changes? Constmct new payments tables shoir 
mg some possible reactions 

2 The fbllowmg equations give the home absorpoou and imports func- 
tions for countnes I and U, with notation as m appendix 2, 

fli= 13-f^ft fl'f = 10-l-'A 

Mi=:2 + ~Pi Af, = 4-fiA 

a Calculate the equilibnum values for P, and P, 
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b Calculate the equation of the economic warfare curve, and show that 
It IS satisfied by the equilibrium values of P, and P, 
c Calculate the home absorption multipliers for the two countries (i) 
under conditions of foreign trade, (u) without foreign trade Chedt the 
results by reworking the equilibrium values of P^ and P, on the assump- 
tion (i) that Hv, moves from 13 to 14, (u) that H„ moves from 10 to 1 1 
d Develop formulae for the "imports multipliers” and check them with 
the numerical example 

e Give a graphical solution of the above system, and show that it con- 
forms with the algebraic solution 



CHAPTER 20 


DYNAMIC MACROECONOMIC MODELS 


Dynamic Models Concern Paths Through Time 

We have seen that an econonuc model consists of a system of equa- 
tions with an equal number of unknowns, so that there will m general 
only be a limited number of values of the unknowns at which all the 
equations are satisfied The set of values at which the equations are 
all satisfied is the "equilibrium” set of values, for with any other set 
of values some or all of tlie equations will not be satisfied, and as the 
equations represent either certain necessary identities or certain re 
lationships which express reg;ular patterns of human behavior, a failure 
to satisfy the equations will result in a change in one or more of the 
variables (unknowns) of the system 

It IS not enough, however, simply to postulate systems of equations, 
even tliough they have solutions We also want to investigate the dy 
namirs of the process by which the equations get "solved ” We want to 
know how the various vanables move through time toward their equi- 
libnum We need this information not only because it is interesnng 
in Itself but also because it is necessary if we are to know the stability 
of the equilibrium Do the vanables move rapidly or slowly, directly 
or cyclically, or even toward or away from the posiuon of equihbmm? 
Obviously the significance of the cquihbnum position cannot be as- 
sessed until these dynarmc properties are investigated 


Difference Equations 

In order to mvestigate these dynamic properties it is neOT » 
tmnsform the equations of equilibnum into a 
equations A difference equauon expresses a stable P 

tween two or more successive posiuons of the 
for instance, that the value of a loan at ‘ 

Sriod, say ten years Then if *, « the value of the loan Jt ’iny_da“ 
Ld x,+i the value ten years after that date, we can write 

416 
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This IS a very simple difference equation If we are given the value of x 
at any date whatever, we can deduce the value at any other date * Thus 
if Xg = 100, we know from the equation that = 200 But if x^ = 200, 
then Xg must be 400 Similarly x, is 800, x^ is 1600, x, is 3200, and so 
on — each value bemg double the value before If the value of the 
variable is initially such that the same value is repeated period after 
penod, the initial value is said to be the equthbnum value of the 
system That is, if Xj = Xi = Xj, = x„ and so on, Xg = x„ the 
equihbnum value The equilibrium value is found by putting x,+i = 
X, = X, in the difference equation In the above case the only equilib- 
rium value IS X, = 0 This equihbnum is not, however, stable m the 
above case A slight variation above (or below) zero will set the system 
movmg away from equihbnum Consider by contrast the system 
* 1+1 = 0 S{*t) If *0 = 1, Xj = 0 5, Xj = 0 25, X, = 0 125, and so on A 
disturbance clearly results in a movement back to the equihbnum po- 
sition at zero 

Application to the Basic National Income Model 

These concepts can now be apphed immediately to a simple national 
income system Suppose we assume a Imear consumption function, 
C|+i = Cfl + That 18 , we assume that consumption in any one year 
depends on the income of the year before The linear form of the 
equation means that the graph of this consumption function is a 
straight Ime The propensity to consume, c is a constant, and it is as- 
sumed that there will be some consumption, Cg, even at zero income 
Then we suppose investment (wilhng accumulation) to be constant 
at A We know from the savmgs-investment identity that = 
C|+i + -d Putting together the consumption funcuon and the savings- 
mvestment identity, we get a difference equation m national income, 

7i+i = Cfl -f- /I -f- ej', pj 

The equilibrium value is found by putting = Y, = m this 
equation, givmg ' 

r. = c,-t-.i-t-cr„orr. = ^-^ (2) 

An arithmetical example will clarify the dynamics of this system 
uppose Cg - 40, 4 = 20, c = 0 8 The equilibrium value is then 

V 

“ (1 - 0 8) “ sJiows first the course of the na- 

tional income if we start from a point below the equilibrium, say 200, 

^ "‘“•‘“P’' of “"‘t t*™ interval ot 
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Tabus 36 Dynamics of a National Income Model 
(r,+i- 60 + 0 8(r,)) 


National 

Income 

r. 

n 

r. 

r. 

n 

n 

r, 

n 

r. 

r. 

Ci) + ■d 


60 

60 

60 

60 

60 

60 

60 

60 

60 

0 8(r,) 


160 

176 

189 

199 

207 

214 

219 

223 

226 

iVi 

200 

220 

236 

249 

259 

267 

274 

279 

283 

286 



60 

60 

60 

60 

60 

60 

60 

60 

60 

oscr.) 


320 

304 

291 

281 

273 

266 

261 

257 

254 

i^i+i 

400 

380 

364 

351 

341 

333 

326 

321 

317 

314 


and then sliows the course of the national income if we start from a 
pomt above the equilibrium value, say 400 It will be observed that 
tlie equilibrium position is stable A divergence from equilibnum 
either above or below the equilibnum value sets in motion forces to 
restore the equilibrium position It will be observed also tliat there is 



no cyclical movement The national income constantly approachwiB 
equilibrium value at a diminislung rate Fig 59 show die pa 
Za an equilibrium of 300 with propensities to consume 0^. U 
0 4, and 0 2 It is evident that the lower the propensity to consume, th 
more rapid die approach to equilibrium 

Graphic Solution of Dynamic Models 

.n „h«h U., “ir 

years can be "solved” by a simple graphic ^ 

ure on the horizontal and x,+i on ® ^ represented as 

difiEerence equation lelating ^ ^ a Ime Now draw 

a line on this graph Suppose in Fig 60 LK is such 
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the 46° line from the ongin, OR, intersecting HK in Q w clearly 
the equilibrium value, for by construction OS = 5Q. — ~ 
Suppose now that OA is the initial value *„ If AB is drawn 
vertically to meet MK in B, AB = *, If BD is drawn horizontally to 
meet OA in D, we have by construction OC = CD = AB = *i If CD 



IS projected upward to meet HK m E,CE = *2 Similarly, FH — x,, 
and so on toivard the equilibrium at Q Similarly, starting from a po- 
sition above the equilibrium at A' the successive positions x,, x^, x,, x, 
are OA', A'B', C'E', F'H', etc The equilibnum in Fig 60 is clearly 
Stable If the curve LK is steeper than 45° where it cuts the hne OR, 
the equilibrium is unstable 

A curve which expresses a difference equation may be called a 
“difference curve ’’ If the slope of the difference curve is negative, as 
in Fig 61, the movement toivard or aivay from equilibrium follows a 
cyclical path Starting from an imual position x„ = OA, we have x^ = 
AB{= OC), Xj = CE(=OF), X, = FH, and so on m a “cobtveb” around 
the equilibrium point, Q The celebrated “cobweb theorem” m price 
theory IS merely a special case of this type of dynamic system If the 
slope of the line LK is -45°, G wiU faU on the line AB and the cycle 
will be repeated indehnitely If the slope is greater than 45° the cycle 
will be an explosive one, and the equilibrium will be unstable 

This graphic technique has the advantage that it can be applied just 
as easily to nonlinear as to linear difference equations Thus in Fig 62 
we suppose that the difference curve has a diminishing slope In terms 
of our economic model this would mean that the maigmal propensity 
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to consume diminished with increasing income— a not implausible 
hypothesis Under these circumstances the approach to equihbnum 
from below, following the course ABCDEF, etc , is slower than the 
approach from above, A'B'C'D’, etc This would suggest that doim- 
swings of the system would be dramatic and rapid, whereas upswing 
would be slow and prolonged There is some evidence that business 



cvdea tend to follow this pattern It is clear also from the analysis that 
"simple "multiplier” system cannot by itself yield a truly cychcal 
fluctuation about an equilibrium unless the propensity to absorb is 
negauve— an excessively unlikely hypothesis 

The Accelerator 

If therefore there are to be true cycles in a national income model, 

additional relationships must be ltd 

the “accelerator " This assumes a relauonship between 

investment and the change 

That is, 

7j+j = /. + “(7" 1+1 ■" 

The cwnonl ■ » eeU®* ““ *' ■“* 
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this output If the output of this equipment has been just sufficient in 
the past to replace a given stock as it wore out, the increase in the stock 
necessitates a temporary increase in the output of equipment pro- 
portionally greater than the increase in final product Thus suppose 
that 1 machine produces 10 widgets, and lasts iot 5 years If the annual 
output of widgets IS 100, there will be 10 machines, 2 of which will be 
replaced each year Now suppose that the output of widgets increases 
to 120 In the year of the increase 12 machines will be needed, so that 
the output of machines must jump from 2 to 4, 2 for replacement, and 
2 more to bring the total number up to 12 A 20 per cent increase in 
tbe output of widgets therefore necessitates a 100 per cent increase m 
the output of machines This topic will be examined m more detail 
on pages 437-438 


The Accelerator Model 

To return now to the dynamic model, we suppose as before that 
there is a linear consumption function, so that consumption is a con- 
stant Cj plus a fixed proportion, /3 of the national income of the year 
before The constant is the "propensity to consume ’’ We have then 

Q-m = G> -f (4) 

From the savings-investment idennty we derive immediately a dif- 
ference equation of the second order in national income, 


7i« — Cm /,+! = C, -|- iSFi+i -f aiTi+i — Tf) 


(5) 


1. No Cycle 

The properties of this system can be illustrated conveniently by 
arithmetical examples In all these examples suppose Cj = 800, 
lo = 200, and ^ = 0 8, so that the eqnilibnum value is the same in 

each, equal to _ 5000 Tables S7A to 37E show the course of 

national income with accelerators («) equal to 0 1, 0 5, 1 0, 1 1, and 2 0 
It wiU be observed that the influence of a small accelerator is simply to 
speed up the movement toward equilibrium Thus the 
comes into play in year 2, when it produces a component of investment 
equal to the nse m income between years 0 and 1 (200, from 4000 to 
4200) multiplied by the accelerator, 01 200 X 0 1 = 20 Had it not 
been for the acceleration, national income would have been 4360 m 
investment produced by the rise in income, 
therefore, the nse in income in the next period is greater When m- 



Table 37A The Accelerator Model (< 
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come IS nsing, that is to say, the accelerator gives it an additional 
"push ” Similarly, when mcome is falling, the accelerator also gives it 
an additional push downward and makes it fall faster In Table S7A 
this additional "push” is small enough so that it merely accelerates the 
movement toward equilibrium 

2. The Damped Cycle 

If the accelerator itself is a little larger, however, the "push” will be 
great enough so that mcome will shoot up beyond the equilibrium 
value of 5000 Once this happens the consumption function part of the 
equation (/Sy,+i) operates to pull die mcome down again, and a cycle 
IS set up If the accelerator is less than 1 this cycle will be dmpei— 
that IS to say, the successive fluctuations will make smaller and smaller 
swings until the swings finally become imperceptible This is shown in 
Table 87B, where the accelerator is 0 5 It will be seen that by the 
sixth "year" the "push” of the aaelerator is sufficient to carry the na- 
tional income beyond the equilibrium value of 5000, up to 5070 m 
the year 7, in the year 8, however, the force of the consumption func- 
tion is powerful enough to overcome the weak accelerator, and income 
starts to fall By the year 15, however, equilibrium is practically 
reached, and the fluctuauons become very small 


3. The Constant Cycle 

We contrast this with the case of Table 37C, where the accelerator 
IS equal to 1 0 Here the "push" of the accelerator up when income is 
rising and the "pull” down when income is faUmg is so great that a 
perpetual cycle is set up The accelerator pushes income up so rapidly 
that the equilibrium pomt is overshot by year 3, the consumption 
function brings the rise to a stop at about 6000 m year 6 and income 
starts to fall again, the accelerator pushes it past 
in year 10, but it reaches a minimum of about 4000 in year IS Arith- 
metical roundings cause the figures of the table to be s g y 
curate, it is clear, however, that income will continue to fluctuate be 
tween 4000 and 6000 indefinitely 

4. The Explosive Cycle 

If now the accelerator « greater than 1 0, but not ^ J 

sive cycles will be set up, ea J flu~ „ 11 The ao 

mcome well beyond equilibnum up » 

Sut 6430, then plunges it down to a mmnnum at about 3005, 
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below the original value of 4000 The reader may calculate for himself 
that from this point income will rise to a maximum of about 7808 be- 
fore It turns once again for a still more violent fall 

5 The Explosion 

Finally, if the accelerator u still larger the accelerator effect out- 
weighs the consumption function effect altogether, and income moves 
always in the direction of the accelerator, though perhaps eventually 
at a decreasing pace, the consumption function is never powerful 


Table 37E The Accelerator Model (a = 2 0, /3 = 0 8) 
Year 0 1 2 3 4 5 6 




800 

800 

800 

800 

800 

800 

800 

3200 

3360 

3808 

4742 

6462 

9410 

14222 

200 

200 

200 

200 

200 

200 

200 


400 

1120 

2336 

4300 

7368 

12032 


4000 4200 4760 5928 8078 11762 17778 27254 
■,-i - Fn 200 560 1168 2150 3684 6016 9476 


enough to reverse the direction into a cycle, not even an explosive 
cycle This is illustrated m Table 37E, where the accelerator is 2 0 It 
will be seen that mcome rises indefinitely, with the accelerator also 
rising These five cases are portrayed graphically m Fig 63 


Significance of the Models 

The economic significance of these dynamic systems is unfortunately 
much less clear than the mathematical analysis It must be recalled 
first that the development of these models in time assumes constancy 
in the basic coeifiaents, the propensity to consume and the accelerator 
This assumption is dubious even in the case of the propensity to con- 
sume Forecasts of the postwar national income of the Umted States 
made in the later years of World War II generally turned out to be 
very inaccurate, mainly because they were based on values of the con- 
sumption function denved from the 1930-s In the 1940’s the consump- 
tion function apparently took a marked upward shift, for reasons 
which are easier to perceive after the event than before Quite a slight 
shift in *e level of the consumpuon funcoon, however, can create 
large shifts in the position of equihbnum, espeaally if the propensity 
to ^sume IS close to 1 0 If the stability of the consumption function 

in some doubt, there is much more doubt about the stability of the 
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accelerator In point of fact there is not much empirical evidence 

®“stence of an accelerator, much less for its stability Hen? 
models which assume constancy m the accelerator must be Jsed w? 
die greatest caution and they are not likely to be descriptive of acM 
economic cycles The best that models of this kind can do is to^S 



Fig 63 Movements of National Income with Various Values of the 
Accelerator (Propensity to Consume = 08) 


how cycles might be generated. Whether cycles are in feict generated 
in the way indicated cannot of course be deduced from the theoretical 
models themselves! 


Expectational Price Cycles 

Dynamic models showing the course of market prices over time can 
be constructed along lines similar to those outlined above Suppose, 
for instance, that we modify the “market identity ’ of page 59 

(p = into the form p, = Kr„ where assumed constant 

and r, (= rjrj is a parameter expressive of the mtensity of net money 
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for the Commodity Let us further suppose that this demand 
coeffiaent, r„ is equal to some "normal” level, Yo, plus a foctor which 
IS larger if the price is rising, smaller if the pnce is falling That is to 
say, we suppose that people project the trend of prices, so that rising 
prices lead to the expectation of further rise, and so an increase in de- 
mand, while falling prices lead to an expecution of further fall, and so 
a decrease in demand If these functions are hnear we can imte 

Ti = rc + a(pi — /(_i) (^) 

We have therefore 

= Ku = Krt lCa(pt — pt-i), 

or 

pi(l — Ka) = Kr^ — Kcpi-i (7) 

This IS a simple hnear difference equation of the first degree, the 
course of the price through time can therefore be analyzed by a di- 



Fig 64 Pnce Cycles 


agram similar to Fig 61 Thus m Fig 64A and B the Ime DD’ is the 
difference curve corresponding to equation (7) If Ka > 1, the slope 

of the difference curve DD', wH be positive, but less than 1, 

as in Fig 64A The equilibrium atP, will therefore be unstable If we 
start from a price above the equihbnum price OR„ say OPj, the sub- 
sequent prices will be OP^, OPj, etc , the price rises at an accelerating 
rate Similarly if we start at a price below the equilibrium the price 
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will fall at an acceleranng rate As K. gets closer to 1 the Ime DD' h. 

«mes steeper, and themovamentatvayfromequihbriumgetsfasteraad 

teer. until when iCa =l,DD’n vertical, and the equilibrium « per 

unmediately to plus or minus mfi^y 
if disturbed from the equilibnum level With Xo < 1 a cyclical naf 
tern will be set up. as m Fig 64B It Ka lies bettveen 05 and iL 
cycle will be explosive, as in the figure, the course from OIL is up m 
ORy, down beyond OR, to OR,, up beyond ORj to OR,, and so on 
If Xe = 0 5 the cycle will be perpetual If R, hes between 0 and 05 
the cycle will be damped, as in Fig 61 The smaller is Ka, the more 
rapidly is the cycle damped If Ka is zero, the pnce moves immediately 
to Its equilibrium position 

The abrupt transition from high to low to high pnces in Fig 64B 
IS not particularly realistic However, this is merely the result of ex- 
pressing the model in the form of a difference equation of the lint 
degree If we suppose that r, is a funcuon of (p,_, - p,_^, say, 

n = r, (8) 

we get a difference equation of the second degree, 

pi >« Kfn + Ka(p,^2 — A-s) (9) 

The reader can test for himself that this relationship also yields a per- 
petual cycle if Ro = 1, a damped cycle if Ro < 1, and an explosive 
cycle if Ro > 1 

POPULATION ANALYSIS 

A very important field of dynamic analysis covers the theory of the 
movements of a population A population may be defined as any ag- 
gregate which can be measured m some common unit, and m which 
the age of each unit can be identified, or at least postulated The age 
of a unit IS the length of time which has elapsed between some "pres- 
ent” date and the date of “birth," or the entry of the unit into the 
population In all ordinary populations it is also generally postulated 
that each unit has a finite age of “death,” or departure from the popu- 
lation Birth and death in this sense do not necessarily mean the crea 
tion or the destruction of the unit m question, but refer to the data 
at which the unit begins to conform to, or ceases to conform to. the 
definition of the aggregate which constitutes the population Thus 
our aggregate is the human population of a fimte area, such as J 
United States, the entrance of an immigrant is a “birth an e e 
of an emigrant a “death" mto that population, ]ust as much as phya 
ological births and deaths 
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The Survival Function 

The dynamic analysis of population movements rests on the postu- 
late of certain stable difference equations We may, for instance, postu- 
late a stable "survival function," showing how many units survive to 
each age from a given number of births Thus of a 100 “births,” 90 
may survive to be one year old, 85 to be two years old, 81 to be three 
years old, and so on down to the last tottering survivors The survival 
function IS thus built up from a senes of difference equations, 

ai = kittt, at = kiOt, a, = k^oo 

Where a, is the number that survive to year n out of a total number 
of births Ba in year 0 In the simplest form of the function ki, Aj 
A, are constants The number dying, or leaving the population, out 
of the group that is r years old m the year t, between the year t and the 

k—k 

year t+1 la a, ~ or or ■ “r The survival 

function can therefore also be expressed as a "death function " 
Dynamics of a Stable Population 

If now we are also given a "birth function” relating the number of 
births m any given year to the numbers or composition of the popula- 
tion, the whole course of the population can be charted The process 
can conveniently be illustrated by arithmetical examples Consider, 
for example, the process shown in Table 38 Each roiv in this table 
represents the numbers in a population divided into five age groups 
Thus suppose that in year 1 there are 100 units between the ages of 
0 and 1 "year," 96 betiveen 1 and 2, 66 between 2 and 8, 56 between 
3 and 4, 30 between 4 and 5, and none older than 5 years The diag- 
onals marked by the arrows show the survival distnbutions of each 
“cohort,” or group in the population having the same birth year Thus 
we suppose that of 100 people between the ages of 0 and 1 at the end 
of year 1, 80 survive to the end of year 2, 60 to the end of year 3, 40 
to the end of year 4, 20 to the end of year 5, and none to the end of 
year 6 If the “net births” (5) in each year are defined as the number 
between 0 and 1 year old at Ae end of the year, then we suppose that 
the survival function m the above table is given by = 1, ftj = 0 8, 
kj = 0 6, kj = 0 4, kj = 0 2, Ao = 0 The figures in parentheses at the 
top of the table show the net births from which the age groups of 
year 1 are descended, if the survival function is assumed to be con- 
stant Thus if there are 96 units between 1 and 2 years old m year 1, 
these must be the survivors of a cohort of 120 births in the previous 
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Table 38 Population Dynamics Stable Population 


Year 


0-1 


Age (Years) 

1-2 2-3 3-4 4-5 5+ 

(120) (110) (140) (150) Total 


1 

2 

3 

4 

5 

6 


100 


96 


66 



\ 


\ 


\ 

100 


80 


72 



\ 


\ 


\ 

100 


80 


60 



\ 


\ 


\ 

100 


80 


60 



\ 


\ 


\ 

100 


80 


60 



\ 


\ 


\ 

100 


80 


60 



\ 


\ 


\ 


56 30 0 

348 

\ \ 


44 28 0 

324 

S. \ 


48 22 0 

310 



40 24 0 

304 



40 20 0 

300 

\ \ 


40 20 0 

300 

\ \ 



year 96 = 120(0 8) In year 2 then the numbers bettveen 2 and 3 yeats 
old must be 72 (= 120(0 6), and in year S tlie numbers between 3 and 
4 must be 48 (= 120(0 4), and so on 


The “Deoth Function" 

The same piocess can also be described by using a “death funcuon " 
Thus if a number (0 6)B aged 2-3 becomes (0 4)B by the end ol the 
following yeai, (0 2)5 have "died" during tliat year — that is, one-third 
of the numbei aged 2-3 Thus of the 66 aged 2-3 in year 1, 22 will die 
in the followmg year, leaving 44 smvivors aged 3-4 in year 2 

In Table 38 we have supposed that the number of net birtlis after 
year 1 is constant at 100 per yeai It is evident on this assumption tliat 
tlie population soon settles doivn to an equihbnum value of 300, in 
which the same age grouping is lepeated year after year An equihb 
num population can be defined as one in which the number of birtlis 
and deatlis per annum is equal and constant, and in which the num- 
bers in each age gioup aie also constant 


Population Dynamics. Increasing Population 

Stippose now tliat the number of births each year is not constant, 
but is a function of die numbeis in the diffeient age gioups As loi^ 
as diis function is known and is stable it is still possible 
the couise of any population through time Thus suppose, in a e , 
that following the year 6 the number of births in eacli year equ® 
to the total numbei of units in the 2-3 and 3-4 age groups n year 
die number of birtlis would still be 100 (= 60(40) and die populauon 
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would continue in equilibnum Suppose, however, that the number 
of birtlis was equal to the number of units m the 1-2 and 2-3 age 
groups The population would follow a course as in Table 39 In this 

Table 39 PopulaUon Dynamics Expandmg Population 
Age (Yean) 

Year 0-1 1-2 2-3 3-4 4-5 S-f- Total 


6 

7 

8 

9 

10 
11 


100 

140 

140 

172' 

196 

222 




Biai 


40., 

20.^ 

0 



Enil 

El 

>. 

''20., 

''0 

''0 

340 

372 

•ee: 


'20., 

■-0 

428 



-56., 

''20., 

''0 

494 



'56 

''28 

''0 

566 


table the first figure in each row (after the first) is equal to the sum 
of the 1-2 and 2-3 age groups of the preceding year Thus 140 = 
80 -t- 60, 172 =5 1 12 -t- 60, and so on It is assumed that all those "born” 
m the course of a year are between 0 and 1 m the following year The 
survival function is assumed to be the same as in Table 38 It is evi- 
dent that on these assumptions the population will increase indefi- 
nitely Every increase m births provi^s a bigger age group as a base 
for still more births 


Declining Population 

Suppose on the other hand we assume that the number of births in 
each year is equal to the numbers m the 3-4 and 4-5 age groups The 
populauon will follow the course of Table 40 In this case each cohort 


Table 40 Population Dynamics Declining Population 


Year 

0-1 

1-2 

Age (Yeais) 
2-3 3-4 

4-5 

5-1- 

Total 


100 

80 

60 





0 

■09 


0 

300 

7 

60 

[3 

60 

Mm 


0 

260 

8 

60-^ 

48 

60 



n 

228 

9 

60^*^ 

48 

36 



0 



60“^ 

48 

36 

1^ 


D 

188 

11 

44'*^ 

48 

36 



El 

164 

12 

36-*^ 

35 

36 

1^ 



143 
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of bit^ produces less than its own number to replace it anH 
population will decline indefinitely. ^ ^ 

Algebraic Solution 

tions will expand, contract, or be stationary under suble bS or 
survival Unctions Let a, a, • a. be the numbers in the N are 
^ups of a population Then the “birth function" can be dewibed 
by a senes of constants, bj, f>j, • • • so that 


B = bitti + 45 ®!, • bffi, Pqj 

This IS the simplest useful form of the function Some of the b's 
may of course be zero, and in a biological population they will be 
largest in the most fertile age groups The complication introduced 
by the necessity for the cooperation of two sexes is neglected here 
Now we also postulate a survival function, also as a set of constants, 
Ai. Aj, • • • A„ as before We have therefore the year t, 


( 11 ) 

It follows, combining (10) and (11), that 

Bt “ bJctBi~\ + b^tBi-t, + (12) 

If now the population is to be stable, B, = B,_i = - = and 


If = 4iAi + 4iAt + • • + 4,A, “ I (13) 

The Net Reproductive Ratio 

The quantity R is a measure of the net reproductive ratio In an 
equilibrium population the survival distribution of each cohort of 
births is the same as the age distnbution in any year We see this m 
Table 38, where it is clear that the survival distribution, once the 
population has settled down to equilibrium (the series on the marked 
diagonals) is tlie same as the age distribution of the rows 100, 80, 60, 
40, 20, 0 In an equilibnum population, therefore, R measures the 
number of net births to which each cohort of the population gives 
rise If R = 1, therefore, the population just reproduces itself each 
generation as it dies out leaves a new generation of equal sik If the 
net reproductive ratio is more than I the population will mcrease in- 
defimtely, as in Table 39, for each generation as it dies out leaves b^ 
hind It a cohort of laxger size than itself Similarly, if R < I the popu- 
lauon will eventually decline indefinitely, for each generation leaves 
behind it a smaller cohort than itself 
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The Dynamics of Constant Growth Rates 
A dynamic equilibrium o£ population at a constant rate of growth 
IS possible, though only under rather restricted conditions Consider, 
for instance, the population of three age groups given m Table 41 


Table 41 Population m Dynamic 
Equilibnum with a Constant 
Kate of Growth 


Year 

Age (Years) 

0-1 1-2 2-3 

Total 

1 

100 40 10 

\ Ns 

ISO 

2 

200 SO 20 

\ \ 

300 

3 

400 160 40 

\ Ns 

600 

4 

800 320 SO 

1200 


The basic difference equations behind this table are denved from the 
coefficients of the survival distribution, 1, 0 8, and 0 4, and the coeffi- 
aents of the birth function, ,0, = io, + 8a^ Thus in year 1 the number 
of births IS 40 X 3 + 10 X 8, or 200, of these 200, 200 survive to be the 
first age group of year 2, 160 survive to be the second age group of 
year 3, and 80 survive to be the third age group of year 4 It is dear 
from the table that the population grorvs at a constant rate of 2 per 
annum, and that the number of births and the numbers in each age 
group grow at the same rate ’ 


Capital Goods as a Population 

Population analysis is important not only for the light which it 
sheds on the development of human populauons, but because it can 
be apphed to populations of all kinds, animate and inanimate In eco- 

*^upp«e the equihbnum population growi at the tale g Then we must have 
when« a,*,=g'B, lusening the appropriate values m equation (121 we have 
(canceling a, ) i 


J* . ^ , Ut. 

s s* 


(Ml 


Thus given all the i’s and *'t the corresponding equilibrium rate of growth (or decline) 
can be derived torn equation (H) It is dear from equation (14) that as g= 1, n ^ 1 It 

should be otaerved that the existence of an equilibrium rate 'of growth does not*^eces 
^ily mean that this equUibnum situation is stable, the system, starting from any atbi- 

equihbnum or it may not The conditums of 
ttluiUbnum however, ate too complex for the present work 
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nomics the analysis is o£ paiucular importance m the tlieory of capital, 
because capital goods of all kinds can be legaided as populations, pio 
vided that a smvival function can be postulated Tins means that it 
must be leasonable to suppose stable, or moderately stable, relation- 
ships between tlie age of goods and their rates of consumption oi 
survival In most cases tins assumption is by no means unieasonablc 
Thus automobiles form a population, in which tlie age of each auto 
mobile can be determined with some accuiacy and in whicli "life 
tables” 01 “survival tables” can be constructed showing what propor- 
tion of die automobiles "boin” or produced in any one year will sur- 
vive mto othei yeais, or will "die” (i e , be scrapped) m other years 


Birth Functions of Capital 

Populations of goods diffei flora biological populations mainly in 
the totally diffeient nature of their biidi functions In biological pop 
ulations, as we have seen, it is reasonable to suppose that the number 
of biiths in any year is a function of the numbers in the various age 
gioups of the populauon Automobiles do not beget automobiles, 
howcvei. m the ivay that hoises beget horses, the genetic processes of 
physical capital aie complicated, and involve practically the whole 
Konomic system Neveidieless simple biidi functions can be postu 
latcd in the case of physical capital, yielding models of population 
movement which diiow a great deal of light on the pro^ of t^ 
real world Suppose, foi instance, tliat "birdis (production) of any 
good fulfill mo functions one to replace those 
^led” (been consumed) duiing die peiiod, and second to add to the 
tS stoi m response to an increased demand The first may he 

the total stock is maintained at a ^ ear. that is. 

in any year will be equal to die number of deaths in y 

pioduction will equal consumption 

The “One-Hoss Shay" Cycle „„T,ulation of "one-hoss 

Table 42 shows an interesting model of a p p ^ 

shays”’-diat is, goods all of terms of the pw 

(five years m the table) and dien dmntegmte jn ^ ^ ^ 

ceding analysis the survival The wondctfiu omHos. 

. Ohver Wendell Holmes, The Deecon . Mssterpi 
Shay {Collected mrls, Vol XII) 
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hs = 1, ftg = 0 We suppose that production is 100 units a year for the 
first SIX years It is evident that by the fifth year an equilibrium popu- 
lation has been reached, and that if the total population is maintained 
at 500 units this equilibrium will continue indefinitely, with 100 units 
"dymg” and 100 "bom” every year Now, however, we suppose an 


Table 42 Population Analysis Ono-Hoss-Shay Cycles 







Age (Years) 





Year 

0-1 


1-2 

t 

2-3 

3-4 

4-5 

5-6 

Total 

1 Production 

0 











100 

1 

100 

\ 








100 

100 

2 

100 

\ 

100 

\ 






200 

100 

3 

100 


100 


100 





300 

100 



\ 


\ 








4 

100 


100 


100 

100 




400 

100 



\ 


\ 

\ 

\ 




1 

5 

100 


100 


100 

100 

100 



500 

100 



\ 


\ 

\ 

\ 


\ 




6 

100 


100 


100 

100 

100 

0 

500 

200 



\ 


\ 

\ 

\ 


\ 




7 

200 

\ 

100 


100 

100 

100 

0 

600 

100 

8 

100 


\ 

\ 



\ 



\ 

200 


100 

100 

100 

0 

600 

100 




\ 

\ 

\ 


\ 



9 

100 

\ 

100 


200 

100 

100 

0 

600 

100 

10 



\ 

\ 

\ 


\ 


100 

\ 

100 


100 

200 

100 

0 

600 

100 

11 

100 


\ 

\ 

\ 


\ 



\ 

100 


100 

100 

200 

0 

600 

200 

12 

200 


\ 

\ 

\ 


\ 


\ 

100 


100 

100 

100 

0 

600 

100 

13 

100 


\ 




\ 


\ 

200 

\ 

100 

100 

100 

0 

600 

100 




\ 

\ 


\ 



increase in demand for the item in the year 6, leading to an increase 
in the total population from 500 to 600 This can be achieved only by 
increasing production in that year from 100 to 200 This "cohort" of 
200 gradually passes through the age distribution, bemg 0-1 years old 
in year 7, 1-2 years old in year 8, and so on until it finally "dies” m 
year 11 In each year from 7 to 10. 100 units "die" every year and, as 
me population is just maintained in numbers, 100 must be “bom " 
In year 11, however. 200 die, so 200 must be produced This clearly 
starts the process all over again, and the cycle will be repeated m- 
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definitely, 200 being produced every fifth year and 100 in the imer- 
vening years Similar cycles will be set up wherever there is a distor- 
tion in the age distribution, whatever the cause 

Distortions Follow Too Rapid Increase 
It should be observed that the distortion follows from the attempt 
to increase the total stock too quickly If mstead of producing 200 m 
year 6, 120 were produced in each year thenceforward, a new position 
of equilibrium would be reached m year 11 which would be perma- 
nent, and there would be no cycle established This is illustrated m 
Table 4S The number m each age group is increased by an equal 


TABtE43 Population Analysis One-Hoss Shays with Steady Growth 


Year 


0-1 


Age (Years) 

1-2 2-3 3-4 


4-5 5-6 Total 


ProducUon 


6 

7 

8 
9 

10 

11 

12 


100 

120 

120 

120 

120 

120 

120 


100 

100 

120 

120 

120 

120 

120 


100 

100 

100 

0 

500 

120 

100 

100 

100 

0 

520 

120 

100 

100 

100 

0 

540 

120 

120 

100 

100 

0 

560 

120 

120 

120 

100 

0 

580 

120 

120 

120 

120 

0 

600 

120 

120 

120 

120 

0 

600 

120 


amount, and the relaave age distribuuon (the proporuon of the total 

^ ” Wo" Ho« » cycl. »» 

Damped Oscillations 

These conclusions are substantially modified if we re ® ^ 
sump'n that the commodity is a “one-hoss shay,” 1-ung fox a ™ 
number of years and then immediately disappearag from the 
Just as in human life not everybody lives to the 'P®" existence 

Seed It. so in the case of a commodity " 

after a short time, while some last lon^ ^ ^ 

have a “life table”, some crack up difiScufr to show 

some are still on the road after twenty year assumpaon is to 

that the result of this ^ J Sln^ e a cyde m 

give us not a perpetual cycle but » on If there 

which the amphtude conanually diim distnbuuon would 

were no further iniual Actually, of course, 

cycles 
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The Acceleration Principle 

The effect of distortions in the age distribution of goods is accen- 
tuated by another pnnaple which forms the basis of the “acceleration 
principle” noted earher If one commodity, B, is necessary for the pro- 
duction of another commodity. A, then the fluctuations m the output 
of A will be reflected by intensified fluctuations m the production of 
B Let us refer agam to the previous example Let us suppose that to 
produce 10 umts of this commodity we must have a machine, B Then, 
from Table 42, when 100 units of A are bemg produced, a stock of 
10 machines is necessary When 200 are produced in year 6, however, 
20 machines are necessary If we suppose that the machine likewise 
has a life of 5 years, and that it had an equilibnum age distribution. 
It IS easy to see in Table 44 that there will be a very large distortion in 


Table 44 Population Analysu The Accelerator 


Year 

0-1 

1-2 

Age (Years) 
2-3 3-4 

4-5 

5-6 

Total 

(Idle) Production 

4 

2 

2 

2 

2 

2 

0 

10 

(0) 

2 

5 

2 

2 

2 

2 

2 

0 

10 

(0) 

12 

6 

12 

2 

2 

2 

2 

0 

20 

(0) 

0 

7 

0 

12 

2 

2 

2 

0 

18 

(8) 

0 

8 

0 

0 

12 

2 

2 

0 

16 

(8) 

0 

9 

0 

0 

0 

12 

2 

0 

14 

(4) 

0 

10 

0 

0 

0 

0 

12 

0 

12 

(Z) 

20 

11 

20 

0 

0 

0 

0 

0 

20 

(0) 

0 

12 

0 

20 

0 

0 

0 

0 

20 

(10) 

0 


Its age distnbuuon and a consequent recurrent cycle of very large 
amplitude In year 4 everything is m equilibrium Then in year 6 the 
number of machines must be mcreased from 10 to 20, in atiM» jv,t. o n 
of the increase m production of commodity A from 100 to 200 units 
in year 6 Production in that year must therefore be 12 marhm..^ 
2 for replacements and 10 to expand the number from 10 to 20 Then 
m year 6 the number of machmes is 20, but there is no need for pro- 
ducnon at all, as in year 7 only 10 machines will be required to pro- 
duce Ae 100 units of commodity A Hence, Aere will be no produc- 
tion of m^achines m yean 7 to 10 In year 7 there will be 18 machines, 
with 8 Idle In year 8 Aere wll be 16 machines, 2 having disinte- 
^ted, wiA 6 idle, and so on to year 10, when 20 machines must be 
produced as Ae 12 that were produced in year 6 disappear, leaving 
none In year 11 20 machmes are required to produce^L 200 uniB 
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of commodity A Here agam a perpetual cycle is set up with 20 ma- 
chines produced every five years, none at all produced in the inter- 
vening years, and an average of 4 machines idle This is as extreme 
as a cycle can be If now we assume that the production of commodity 
A IS spaced out as in Table 43, so that no distortion m its age distnbu 
tion results, there will still be a distortion in the age distribution of 
the machine, 3, as shown in Table 45 Now a stock of 12 machmes is 


Table 45 Population Analysis The Second Accelerator 


Age (Years) Total 

Year 0-1 1-2 2-3 3^ 4-5 Stock Production 


4 2 

5 2 

6 4 

7 2 

8 2 

9 2 

10 2 

11 4 

12 2 


2 2 2 2 

2 2 2 2 

2 2 2 2 

4 2 2 2 

2 4 2 2 

2 2 4 2 

2 2 2 4 

2 2 2 2 

4 2 2 2 


10 2 

10 4 

12 2 

12 2 

12 2 

12 2 

12 4 

12 2 

12 2 


required in each year to produce the 120 units of commodity d fo 
the year 5, therefore, the producnon of machines will maease fim 
2 to 4 units, and this will be repeated every five yean In this case the 
fluctuation is not so intense as m Table 44 Nevertheless, if we now 
suppose that a machine tool, C, is necessary to ^ 

flimLuons in the output of the machine tool will be *nuch 
than the fluctuations in output of the machine 
membered that the severity of the fluctuation m *e 
are due to the very extreme case of a one-hoss shay 

St *rsmoother We tables of reality operate to dampen and 

the general case that fluctuations in le P ^ fluctuations 

gieaSr than fluctuations in the m the 

m the output of machines are ^ principle is called 

output of the ih.„es de- 

the "acceleration pnnaple because “ - ^ „pon tlie «fs 

pends not so much on die demand for P 
of change in the demand for of goods 

of adjusting the rates of growth „ practically 

TnsS^blfrrsTnstXfo^ some fluctuation m economic ac 



Dynamic Macroeconomic Models 439 

tivity IS a necessary cost of economic progress, a cost which will be 
greater the more rapidly we attempt to advance 


The "Austrian” Theory of Capital 


The analysis of capital as a population of goods is of importance in 
interpreting the "Austnan" theory of capital, associated mainly with 
the name of Bohm-Bawerk * According to this view, capital is created 
when “original factors of production” (labor and land) are embodied 
in goods, and u destroyed when the services of these embodied fectors 
IS finally realized Capital therefore is regarded as a "population of 
value," mto which values are "bom” when factors of production are 
employed and "die" when services are yielded up The "average 
period of production” then is the average "age at death" of values — 
1 e , the average interval of time which elapses between the employ- 
ment of a factor of production and its final consummation as utility 
Thus the bread diat I eat today represents services of delivery men 
this morning, bakers yesterday, millers last month, farmers last year, 
and so on The average age of the services embodied in the bread is 
Its average period of production 

In a population in stationary equilibrium the average age at death 

IS equal to the rauo of the total population to the annual number of 

births or deaths Thus if 100 units are bom into and die out of a 

population each year, and the average age at death is SO yeais, the 

total populauon wiU be 3000 ‘ In the stationary state, therefore, the 

rauo of total capital (the total populauon of value) to the annual m- 

, The Anitiw Theer/ cf Cap,ud. tiaiu by Wilbam Smart, 

jjonaon, io9i ' * 


• Suppme an ^uihfa mm p opuhuon nith age gtoupa a., a., a. Suppose that B is 
^ annual number ot births or deaths, and all deaths occur at the end of the year 
^ a.-a, die. at age 1, a.-a. at age g. a,^-a, at age n The average age at toth 


B 

— • 1 +^ +«■ f 


■g “s 


In dynamic equilxbnum with a constant nte oS growth, e.iia a 
groupi Che aurvival dutnbution for the group luvtL.S. rfi' ^ 
age at death then is 6* F “i » 


0 , are initial age 
g" * 0 ^ The average 


B —«— « 

S' — 


In fhu cam ra|according as g% I. though both T and £ are constants 

O 
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of ,* i »"»?« 2)X1CS'^ 
production lengthens, dm must mean either an merest 
capital, If income is constant, or a decrease m income if 
constant Attempts have been made (eg, by Hayek)‘ to’mtSet d” 
pressions m terms of a deebne m income nece Jitated by a?^ll 
^sion of the penod of production ivith an inadequate mpiuS' 
ITie possibihty of difficulties of this kind cannot be altogether mhd 
out However, ordinary business^Trde depressions seem to be of! 
totally different nature The basic difficulty with penod of production 
analysis is that it is strictly valid only in a stationary sute, and is too 
crude an analytical device to deal with the complex mouons of dv- 
namic systems ’ 


QUESTIONS AND EXERasES 

1 ‘The ability to predict future events m any saence depends on its 
ability to discover stable difference equations relaUng the vanables of 
Its universe " Why, exactly? Does this proposiuon throw any light on 
the relative success of astronomy, meteoiology, and the social saenm 
in their attempts at prediction? 

2 It IS aigued that without an analysis of the dynamic properues of an 
equilibrium system it is impossible to judge the stability of the equilib- 
num Why? 

5 It has been suggested that economics should confine its analysis of 
change to "comparative statics" — that is, the comparison of two equi 
librium positions in a model, on the grounds that the actual dynamic 
processes of the economy involve variables which belong more to the 
sociologist or the psychologist, such as the speed of rumor, or the ve 
loaty of responses to stimub Is this a possible explanation of the 
alleged -unsatisfactory nature of dynamic economic models? Is the gen 
eral suggestion valid? 

4, In some older analyses of business cycles much attention » paid to 
various "leads" and "lags" m the time senes of the economy— e g , a lag 
of wages behind prices How would such leads ca- lags be expressed in 
terms of difference equations? Expenment with the consuruction of 
systems of such difference equations and explore their properties 

6 Expectations play an important role in some types of dynamic analysis 
Why? What sort of links might be postulated between present expecta- 
tions and past expenence? Could these links be desenbed in terms of 
difference equations? If a Unk can be estabhshed between present ex- 
pectations and present behavior, can we then link present behavior di- 

• FA Hayek, Fnces and Ptoducunn, London, I9S1 
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tecdy with past expenence without any spealic postulation of expecta- 
tions? Does this mean that dynamic systems are possible without 
intFoduang expectations? 

6 Consider the following dynamic model 

C, = 600-|-07r,j 

/, = 100 -h 0 

c, + 1, = r, 

Cl = consumption, 7, = investment, y, = income in year t 
What IS the equilibrium value of C, 7, and Vf 
Starting with K, = 3000, trace the course of the various variables for 
a period of ten years Repeat, starting with Y, = 4000 Use both the 
arithmetic and the graphic method 

7 Consider the following dynamic model 

C, = 600-)-07ytj-f OliTt-t 

7, = 100-l-0irw-013',-i 

c, + 1, = r, 

Ki = jr,«i 7i-i 

Ki IS the total capital stock of the soaety m year ( The other symbols 
have the same meaning as in Exerase 6 
Comment on the economic significance of these equations * 

What 15 the equilibnum value of the variables of this system? 
Starung with K, = 4000 and K, = 3000, trace out the course of the 
various variables for a few years 
Can you devise a graphic solution to this system? 

Repeat the exercise, substituting 

c, = 600 + 0 yrui + o 2ir,_, 

for the first equauon 

What light does this model throw on the “sagnation thesis”? 

8 Consider the explosive model of Table S7E, page 425, Y, = 1000 + 
0 8y,^ + 2(y,j — y,^) suppose now that the economy reaches capaaty 
output at a level of 7000 so that it is impossible to raise output above 
that level Suppose also that there is a "floor” of —1000 below which 
investment cannot fall, for physical reasons Trace the course of na- 
tional income under these restrictions for twenty years Note that the 
“booms" are short and the "depressions” long What feature of the 
model produces this result? How realistic is such a model? 

9 Repeat Exerase 8, with the additional assumption that consumption 
also has a "floor'* of 3000 below which it cannot fall 

10 A population of four age groups has a survival function A, = 1, A, = 0 9, 
A. = 0 5, A 4 = 0 1, and abirthfuncuon 5, =0, 5, = 2, 6 , = 64 = 0 
a Start with an age groupmg a, = 180, a. = 121, a. = 50, a, = 7 in 
year 0, and trace the course of the population for ten years At what 
rate is the population growing? 
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b Repeat, with an initial age grouping of a, = 100, a, = 10, a, = 10 , 
a, = 10 Note that the population exhibits a two-“year" cycle Why? u 
this a realistic model for human or animal populations? 

11. A populabon of four age groups has a survival function fc = 1, ik, = 0 9, 
fta = 0 8, A, = 0 7 The birth funcuon is B, =D,, where Z>, is the number 
of deaths in year t 

a Start with an age grouping a, = 100, a, =90, a, = 80, a, =70, the total 
population being 340 Trace the course of the population for a ieiv 
years and show that the populauon is in equihbrium (Note You will 
find It useful to insert a line for “deaths” between the age grouping of 
each year ) 

b Suppose now that the total population is suddenly increased to 440 
by an additional 100 births Trace the course of the populauon for 
about 20 years, and show that it exhibits a damped oscillation Why? 
c Repeat the above exercise with a survival funcUon of k. = 1, A, = 0 6, 
k, = 0 2, k. = 0 1, and an initial age grouping a, = 100, 0 . = 50, a, = 20, 
a»= 10 Note that the "damping” of the oscillauon 15 much more pro 
nounced What feature of the model leads to this effect? 



CHAPTER 21 


ECONOMIC FLUCTUATIONS AND GROWTH 


One of the most striking phenomena of the western world is the 
alternation of periods of prosperity and depression which goes by the 
name of the business cycle This is perhaps the most complex problem 
of modern economic society, and we cannot hope to explore all its 
ramifications in a single chapter With the analytical tools now at 
OUT disposal, however, it is possible to outline the principal forces at 
work and to suggest certain remedies 


Is There a Cycle’ 

It must be emphasized at the outset that the business cycle is an 
extremely complex phenomenon Indeed, it has been questioned 
whether there is any such thing as "a" cycle— whether the so-called 
business cycle is not merely the result of a combination of accidental 
irregularities with certain special cycles in particular industries It is 
an instructive exercise to construct a completely random time senes 
— e g , by throwng dice or pennies, picking numbers out of a hat, or 
counting the frequency of occurrence of a letter in a book The eye 
that 15 accustomed to tracing cycles in the time series of economic life 
will almost immediately begin to detect evidence of cyclical move- 
ments in any purely random series If we are to prove tliat there is a 
business cycle, therefore, we must do something more tlian show that 
tliere are fluctuations m economic quantities such as prices or em- 
ployment These fluctuations must be shown also to have some degree 
of regularity, and also to have a fairly regular period of recurrence 
Perhaps the best evidence of the existence of nonrandom fluc tuat i ons 
in economic life, however, is to be found in the connecuons that are 
to be observed between the movements of different economic series 
Thus It IS ofaervable in the record drat low prices generally go hand 
in hand with depression and unemployment, that a fall in prices is 
usually followed by a fall m wages after a certain interval, and so on 

443 
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These indications support the behef that economic fluctuations are 
not random, but follow a more or less regular pattern 


■True" ond "False" Cycles 

It is still somewhat open to quesuon, however, whether this regular 
pattern can strictly be defined as a cycle A true cyclical movement is 
a swing about a position of equihbnum, m which there are forces 
operating to bring the fluctuating quantity bade to the eqmlibnum 
once It diverges from it, and in whidi the momentum of a movement 
towards the equihbnum point cames the quantity beyond it The 
pendulum is the simplest example of such a cydical movement the 
further the bob swings from the equilibrium position, the stronger 
IS the force operating to bring it back, but the very swing that brmgs 
It back gives it momentum that sends it swinging to the other side 
In a frictionless world this could go on forever There are undoubt- 
edly some economic cycles (eg, the hog cycle) of this nature The 
business cycle cannot simply be interpreted, however, as the swing of 
a pendulum There ate some movements in economic life whn* tend 
to perpetuate themselves indefimtely unless checked by some outside 
force The processes of monetary inflation and deflation are somewhat 
of this nature Hence, there may be cyclical movements which are 
more like the oscillauon of a billiard ball between two cushions than 
the swing of a pendulum— in which a certain movement might go on 
indefinitely unul reversed by some outside influence 


Endogenous and Exogenous Changes 
The question must be raised also to what extent the 
is the rault of accidental histoncal disturbances, suA “ ■ 

wars, exploraaons, and discoveries These 
duce gr4 fluctuations in the economic system, ^ 

nothing in their essential nature to make them regu 
b»m«. <^1. «.T b, » Jtoo. 
past two hundred years there have 1 ,, .„t„vab 

which happen to have come along at economic 

This view regards the business cycle la^ey irregularity of 

development, or rather as a ^ tj,is vieiv, espe- 

economic development Theie possibility of genuinely 

cially as it does not of'economic 

cyclical changes supenmposed cannot be separated 

itory Indeed, the problem the of the ume 

from *e theory of economic devclopment-i e , me 
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relationships o£ economic quantities Economic history, bke all his- 
tory, may be regarded as an amalgam of freedom and necessity Cer- 
tain causal Actors can be traced through the whole stream of history — 
A causing B, B, C, C, D, and so on indefinitely Into this causal nexus 
there continually strike new factors — original events which arise out 
of freedom, chance, call it what you wdl So in economic development 
we distinguish between "endogenous” changes — changes which are 
generated within the economic system itself — and "exogenous” 
changes, which intrude into the economic system from "outside,” such 
as political or technological events that do not seem to be closely re- 
lated to economic processes The question whether in the whole 
course of historical events there are any "exogenous” changes is a diffi- 
cult philosophical question which fortunately we do not have to an- 
swer The fact that we can divide events, however roughly, into "eco- 
nomic” and "noneconomic”' is sufficient justification for postulatmg 
the existence of exogenous changes as far as economic life is con- 
cerned 


A "Standard” Cycle 


Whatever doubt there may be about the regularity or causation of 
the cycle, it is possible to descnbe five states or conditions of the eco- 
nomic system which, if put together m order, would constitute a 
"standard” cycle 

1 Depression There is first a state of depression, characterized 
by low output and underemployment of both men and equipment 
Prices and wages are likely to be low relative to a condition of boom, 
but perhaps even more important, the relative structure of prices is 
badly distorted The price of finished products is likely to be low 
relative to the price of labor, the real wages of those employed may be 
high, for though money wages are low the price of thmgs which work- 
ers buy^rvage goods— are lower still The distribuUon of the national 


mcome is sharply distorted Profits are low or even negative Interest, 
because it tends to be fairly constant in dollar terms in short periods, 
becomes a much larger proportion of national income The propor- 

' The disunction between what u and what » not “etJMioiiiic ' is by no means easy to 
draw In so far as aU deosions ate matten of choice they may be said to be governed by 
c^oimc pn naplB Nevertheless, then is an important, if unclear, distinctSirbetween 
^ ”*‘‘1 »"<• volunurily, with weighing up of advan 

^hineVLTtemrhif’ involuntarily, without oinscrous 

woghing of alternatives, or which ate motivated by the unregulated passions Thus the 

tnat the demion of an Indian peasant ii not Similarly, many political decisions wars 

a^ to“wa''nd^d“i ftem™"®'""® P“«>™ ^ love 

Biui icw, envy ana greeda as the main motivating heton 
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tion of national income gomg to wages and salaries is likewise high, 
in spite of the widespread unemployment Because of the fall m the 
absolute real total of the national mcome, however, the total of real 
wages and salaries is likely to be less than in the previous penod ol 
prosperity The high real wages of those who are employed are mote 
than counterbalanced by the poverty of the mass of unemployed, and 
even in the case of the employed the fear of unemployment takes the 
edge off their greater purchasing power 
The price of raw materials and agncultural commodities is also 
hkely to be low relative to the price of industrial goods The “terms of 
trade” between manufacturing and agriculture have moved m favor 


of manufacturing, but the advantage which this would otherwise give 
to the manufecturmg population is eaten away by the fact that manu 
facturing output and employment are so low Agncultural output, 
however, will be mamtained at a fairly high level Money mcomes will 
be low generally, but the reason for these low money mcomes is dif- 
ferent in different sectors of the economy, in agnculture, employment 
and output will not have fallen, and may even have nsen above the 
boom level The low incomes of the agncultural population are due 
to the low prices of agricultural commodities In industry, prices do 
not fall so much, and the low mcomes are due to low output and un- 
employment The industries particularly affected by unemployment 
are the "construction” industries— buildmg, steel, automobile, and 
so on Those least affected are the consumption goods mdustries- 
food, clothmg. and the like There is very little construcuon, either 


of building or machmes 

2 Recovery A depression is generally followed by a penod of 
recovery Employment and output nse, unemp oymem falls mth A 
use m output there is of course a nse m real income In the early 
stages of reravery prices are usually fairly stable, so that th«e is a me 

in Lney income propoTUonate to the risemrealincome^apwP^ 

tion of mtional income, ptofiK nse, interest and wa^s ^ 
the total wage bill in real terms may well mcrease because 
in total income outweighs the fall in in- 
vestment rises, perhaps in part „tes of 

fluence of rmng profits Bank loans and ^ TkeTportmr. of 
interest may remain low or even 

national mcome going to consumptio mntion urobably rises, 

ment, but the absolute amount of f icul. 

again due to the rme in real national in^e „£ y. 

non of money probably mcreases, leadmg to a larger 
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ments to finance the increased money incomes The durable-goods 
industnes revive — construction, machinery, machine tools, automo- 
bile, durable household goods The "acceleration principle" noted 
earlier (page 420) may come into play, leading to still greater groivth 
in mvestment and in income Stacks of farm products, raw materials, 
and inventories of goods of all kinds may diminish, there may be a 
certain flow of money from household into business balances Farm 
prices, and therefore farm incomes, rise with the recovery of industrial 
employment and output The whole process may be cumulative On 
the monetary side increased expenditures lead to increased receipts, 
which in turn may lead to increased expenditures, and so on On tlie 
“real" side increased employment leads to increased incomes and in- 
creased consumption, which induces further investment and so leads 
to still huger income This process may, however, stop short of full 
employment, or it may go on until full or “optimum" levels of em- 
ployment and output are reached 

Recovery periods differ considerably in tlie forces which initiate 
or sustain them The impetus may come from innovations, from the 
exploitation of new fields for investment in new lands, new products, 
or new methods The impetus may come merely from tlie need to 
replace capital which has been consumed or depreciated during the 
depression Or the impetus may come fiom government expenditure, 
for instance, on armaments or war Whatever the impetus, however, 
the general dynamics of a recovery is likely to follow the lines indi- 
cated above 


3 Full Employment The state of full employment, or piosperity, 
IS presumably the most desirable state and an important goal of eco- 
nomic policy Tliere are no resources tliat arc tnvohintmily unem- 
ployed, the owners of which would like to employ them at prevailing 
prices but can find no employers In die field of labor this means that 
at prevailing ivages anyone who wants to work could find a job after 
a reasonable interval of time Even in a state of full employment there 
will be, of course, a certain amount of unemployment caused by labor 
turnover— le, by the fact diat it takes a certain amount of time to 
pass tom one job to another, but this is "voluntary” in the sense that 
people are ivilhng to take this risk ,f they quit the job they are now 
performing Output will be at the highest level that could be per- 
manently maintained A higher level of output dian diis is possible 
temporanly, but only at the cost of hidden capital consumption or an 
werworked labor force Money income will be approximately stable, 
may be rising slowly in proportion to the nse in real income 
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brought about by economic progress Prices will also be approximately 
stable Costs and receipts, and therefore profits, are at the level that 
will just call forth an amount of enterprise sufiicient to employ the 
voluntarily employable population The structure of relative pnces 
will be approximately "normal" — eg, the relation of agricultunl to 
industrial prices will be such that resources are being driven from 
agriculture at a rate commensurate with the reqwrements imposed by 
the existing rate of technical progress 
4 Boom This halcyon state is not necessarily reached in all its 
phases durmg a recovery, and even if reached, is not likely to be stable 
Recovery frequently leads not to a stable state of full employment, 
but to a boom The rise in expenditures leads to a nse in pnces, once 


full employment approaches in vanous industries and supply curves 
become inelastic and begin to shift This nse in pnces, if it leads to 
expectations of a further nse, may lead, as we have seen, to a flight 
from money mto any and every kind of real capital Buildings go up 
everywhere, new factories, new offices, appear, many new businessa 
are started Full employment may pass over into "hyperemployment" 
~i e , a shortage of labor, where instead of more workers than there 
are jobs, there are more jobs than tliere are workers to fill them 
Money ivages rise but prices nse faster, and real ivages fidl Profits are 
abnormally high, and hence seem to justify the mass of new mvest- 
ment There is a boom on die stock market, everybody is anxious to 
get nd of money and hold stocks, so tlie pnce of stocks rises rapidly 
Banks make loans to almost anyone who wants tliem. and people spend 
the money so obtained m buying commodities, securities, or labor 
5 Recession The boom, however, is unstable, and tends to 
into a recession It becomes apparent after a whUe that some of e 
enterprises which have been started in the rosy antiapauons of 

SmL^Ugoingrobeprofimble Oritb^mes^^^^^ 

opportunities for investment are dwindling When three sk,^® 
hSe been built in die old home town it becomes evident *«a fw 

unem^oi^^t ap^'a^in 

dechnes. and j l,egin to fall, and consumen’ pur- 
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general, leading to further decline in incomes, further retrenchment 
of expenditures, and more unemployment Meanwhile, in the stodt 
market the boom will have come to an end, the price of stocks will be- 
gin to fall, creating a flight into money, a strong desire to sell stocks, 
and a catastrophic fall in stock prices Banks get scared, and try to im- 
prove their hquidity position by calling in loans and selling invest- 
ments This, however, reduces the volume of deposits, and leads to a 
further fall in prices, the fall in the prices of assets may soon wipe 
out the whole of a bank's net worth and cause a wave of bank failures 
This leads to further restriction of expenditure, more unemployment, 
an almost complete cessation of mvestment, and we are back again 
in a depression, whence, like a contmuous performance at the movies, 
the show goes on again, only, unlike the movies, we have to sit 
through It 

Irregularity of Phases 

While there is an observed tendency for economic fluctuations to 
pass successively through the phases outlined above, the movement 
may be highly irregular and one phase does not necessarily lead im- 
mediately into the next, nor is the length of each phase at all definite 
Thus a state of fairly stable depression may lead into recovery, or it 
may decline into a further recession, as in Britain in 1929 S imilar ly, 
a recovery may level off, or even turn mto a recession, far short of full 
employment, and even further short of a boom, as in the United States 
m 1937 Depression may be fairly stable, and recovery slow, as in the 
thirties, or depression may be unstable and recovery rapid, as in 1921 
Prosperity may be fairly stable, as from 1924 to 1929, or it may be 
highly unstable, as in 1919 Nevertheless, even though the periods 
and the order of the vanous elements of fluctuation are highly vari- 
able, they represent clearly recognizable conditions of the 
system 


THE ANALYSIS OF BUSINESS CYCLES 
It IS hardly an exaggcrauon to say that the mam function of macro- 
economic analysis, if not of economic analysis in general, is the analy- 
sis of the bnsmess cycle— this phenomenon bemg so important and 
so all-pervading in a market economy as to constitute the principal 
body of material which has to be analyzed It would be impossibfo 
therefore, m a si^le chapter, to give more than a very partial account 
of the metho^ of analysis of busmess cycles, espeaally as much of the 
ground has already been covered m previous chaptera What we can 
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do here perhaps is to draw togethei some o£ the methods and the 
problems wludi arise out of tliem in a bioad conspectus which mil 
show us the wood ratliei than tlie trees 


Dangers in “Eliminating ihe Trend" 

"We should first perhaps warn the reader against too great rehance 
on any sii^le analytical metliod, for every method mevitably mvolves 
half-hidden assumptions wluch may distort the picture of reality m 
the mind of die investigator Consider fiist some of the problems 
which arise in the meie description of business cycles It is not withm 
die scope of this woik to describe the vaiious statistical methods em- 
ployed Neveitheless, we should be on our guard to see that statistical 
methods do not imply, and mdeed create, a picture of reality which 
may be Tn»l«.ding A frequent pieiequisite foi die statistical analysis 
of cycles, for instance, is the elimination of the trend The mediod of 
..i.Tn.n^itinn IS not impoitant, what w'e must lealire, however, is that 
in the trend we are assummg that there is one— that is. 

we mterpret the cycle itself m terms of fluctuations about or devia- 
Utms fiom some "norm” which may be a pure figment of the statistical 

imagmation 


The Trend Values May Not Be “Normal" 

There are two leasons for supposing that stausucal trend lines may 
be quite misleading In the first place die significant dw.fltmn of the 
obseived I'aiiable may not be from any median values, but from some 
extreme imlues Suppose, foi instance, diat m Fig 65A, 
time along OT and some economic i-anable-say 
OA. Thefrregular line shows the couise of die 
Sunnose now die dotted Ime lepresents what would be full emp^ 
m^t” at eacli time, as measured, say, by the tool 
ployment is dien seen to be ahvays a devianon slow no^JW 

““too htde" employment ^y be beloir 
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problem itself whether we regard the “trend" as a clothesline from 
which all the deviations hand downivard, as in Fig 65A, or whether 
we regard it as a skewer with the actual values lying about as much 
above as below the line, as in Fig 65B 

Trends and Growth Curves 

A second objection to the elimination of the trend may be almost 
more fundamental, and is illustrated in Fig 66 In Fig 66A we have 
drawn a time series which consists of three successive “growth curves," 
i> •Pi-Pa, and PjP, The assumpuon here is that the variable mws - 
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ured along OA (suppose this is national income) receives some kind o{ 
an impetus for growth at let us say, a new invention A growth 
impetus IS almost invariably followed by an “ogive" growth curve wuh 
the general shape of P^Pi Growth is apt to be slow at first, for the 
impetus takes time to gather weight After the penod of 
however, growth becomes rapid, reaching a maximum rate at about 



Fig 66 Trends and Growth Curves 


0«, after which the rate declines as the origmal impetus works nsdf 
^t and becomes exhausted We then suppose a new impetus a^., 
followed by a new growth curve P.Q^P^, and a third impetus at F, 

followed by a new curve, Now 

ui » "™ly» cycle" by ta™g . 
the figure) and "eliminaung the trend as m Fig 66B, where p 

tegc all ,bo»t to onstol to “I to, w bm 

analysis of the data as presented m Fig 66B It is e 



Economic Fluctuations and Growth 453 

completely changed our picture of the problem — perhaps unknow- 
ingly — by our statistical techniques Growth and the growth curves 
have disappeared, we are analyzing something that looks like a cycle, 
and may in tact be nothing of the sort In this case the growth curve 
Itself IS the significant "trend", and while it might be important to 
discuss deviations from the growth curve, the deviations of the growth 
curve Itself from an arbitrary staustical trend line may be meaning- 
less, or even positively misleading Thus the point l2o m the grow^ 
curve actually represents the pe^ of the "growth process,” beyond 
which the forces making for exhaustion of the growth impulse become 
increasingly dominant In Fig 66B, however, the point ^ apparently 
represents the beginning of the "boom " Similarly, the pomt in 
the growth curve represents the start of a new impulse — this is the 
real point of "recovery" from the doldrums of stagnation In Fig 66B, 
however, tlie same pomt indicates the start of a "depression " These 
examples indicate, perhaps, how important it is to make statistics our 
servant and not our masterl 

Dangers in Cyclical Models 

Turning now to the dangers which beset the economic analyst as 
well as the statistical analyst in this field, we may raise the warning 
here also that it is possible to get absorbed in models of cycles to the 
exclusion of models of growth It is easy, as we have seen m the pre- 
vious chapter, to set up dynamic models of economic systems which 
contain cycles We have seen how difference equation systems even of 
the first order can produce cycles which may be either explosive, sta- 
ble. or damped The "cobweb theorem" (pages 164, 427) is an un- 
portant example The more complex our models, the more variables 
we have and the greater the degree of our difference equations, the 
more difficult it becomes not to get cycles out of the models we con- 
struct We have seen some examples in the previous chapter the ac- 
celeration-multiplier model, for instance (pages 421-426), and the 
population process models (pages 428-440) The very mulbplicity of 
these models, however, means that they must be used with great care 
especially in view of the rather arbitrary assumptions which underly 
thM all The multiplier-accelerator model for instance assumes sta- 
fonction and the accelerator coefficient 
to be true of any actual 
epend on the assumption 
again represents a condi- 
The rout of the popula- 


— i-oiiauions wnicn are certamly not likely 
situation for very long Populanon analyses i 
of stable survival and birth functions, whict 
tion which may only obtain for short penod 
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tion forecasten m the late 1940's and 1960’s. when the actual huma> 
population groMh was almost universally far in excess of what wa, 
predicted by all the experts, and of the economic forecasteis who pie 
dieted large-scale depression following die end of World War II, are 
examples of the dangers of model building based on insecure assump 
tion in regard to the stability of the various functions and 
involved 


The "Sensitivity" (Shiftability) of Models 

Nevertheless some important things can be learned from the eco- 
nomic models All the macroeconomic models are characterized by 
fairly high degrees of what may be called “sensitivity ” The sensitivity 
of a model I define as the change m the equtbbnum position of the 
model which results from a small unit change in one or another of 
the basic parameters of its behavior equauons Thus the multiplier is 
a measure of the sensitivity of the “basic model” in respect of dianges 
in any parameter which expresses the "height” of the total absorption 
function, and, as we have seen on page 299, the closer die margnial 
propensity to absorb draws toward 1, the larger will be the multiplier 
In a system with a large multiplier, then, very slight changes m the 
underlying behavior functions— for example, in the height of the 
consumption function or the investment funenon— will produce large 
changes in the equilibrium output This is what we mean when we 
say that the system is “sensitive ” Generally speaking, the sensitivity 
of a system depends on the difference between the "stopes” of the 
basic equations This is seen clearly in Fig 62, page 297, where we 
see that as the slope of the total absorption function approximates 
that of die basic identity (uraty), the muluplier gets larger and the 
system grows more sensitive In genera], systems where the equations 
of equilibrium can be reduced to two equations whose slopes are 
nearly equal will be sensitive, if the slopes diverge, and still more if 
one IS positive and the other negative, the system will be inKOSitive 
One of the important discovenes of macroeconomics is that while 
price equilibria tend to be insensitive, except in the case of indnstnes 
of deceasing supply price (see pages 223-225). because the slo^ o 
the demand and supply curves arc opposite in sign, income 
are highly sensitive for the reasons outlined above The more s^ 
a system is, however, the more likely is it to be subject ^ ^ 
tiom m us equilibrium position because of quite 
m the basic parameters which determine it Even ^ 
random fiuctuations m the basic parameters will lead to an appa 
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cychcal fluctuaUon of much greater magnitude m the observed vari- 
ables because of the time lags involved in moving from one position of 
equilibrium to another 

A Cycle in the “Basic Model" 

This proposition is illustrated for the "basic model” in Fig 67 Let 
us suppose a stable consumption function, C'C, all the fluctuations 
being tlie result of shifts m the level of mvestment between the two 



extremes 07g and 07, The equilibrium position will shift betiveen 
£g and E,, depending on die level investment Suppose then that 
the system is in actual equilibrium at £g and there is a sudden shift 
to die lower investment level The system will move toward the lower 
equilibrium, quickly at first and then more slowly as time goes on, 
following a path such as etc Before the system actually gets to 

£„, suppose the investment level sliifts to 07o again The system moves 
toivard die upper equilibrium, again quickly at fint, then more slowly, 
following the course £j£,£„ etc Mere sensitivity will not, of course, 
lead to regular cycles unless diere are regular cycles in the basic 
parameters The observed business cycle, however, is not particularly 
regular, and there is not much in the observed data that could not be 
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interpreted in terms of random fiuctuations 
of a sensitive system 


in the basic parameters 


Sources of SensHivily Elastic Money Supply 

One of the tasks of economic analysis in this regard, then, is to look 
roimd the system for possible sonrces of sensitivity. The most obvious 
Md probably the most important, we have already discussed m the 
form of the multiplier There are. however, many other sourees which 
might be briefly mentioned If the money supply is elasUc with regard 
to the price level we may have a monetary equilibnum that is 1 ^ 


sensitive, as we see in Fig 54, page S19 If the increase in the money 
stock which follows a unit change m the pnce level is approximately 
7" 

equal to the ratio -j (or-p), assuming this to be stable, slight changes 


in the underlymg parameters— for instance, m the "height" of the 
money supply curve, or m the velocity of circulation— will large 

changes in tire equilibnum values of M and P This is the basic as 
sumption of the Wicksellian system,’ m which slight changes in the 
parameters due, say, to interest rate changes, produce indefinitely 
large shifts in the equilibrium posiuon, so that we always have either 
a perpetual mflation or a perpetual deflation until tlie parameters 
change This model is help&l also in explaming hyperinflation—the 
condition of runaway price level which occasionally folloivs ivar or 
revolution, and is mainly an outcome of the breakdown of the tax 
system We will return to this question in the next chapter, 
Piofits-Investment Ratio Another possible source of sensitivity in 
the system is the reciprocal relationship which may obtain between 
profits and investment If we are going to make a model with an in- 
vestment function. It would seem reasonable to suppose a behavior 
relationship between investment and profits Investment is under- 
taken mainly in the expectation of profits, and if the expectation of 
profits IS high when profits of the past year have been high, a positive 
relation may be postulated between profits of one year and investment 
of the next. There is, however, also another possible relationship b^ 
tween investment and profits' it is not only tme that profits create 
investment, it is also tme that, in part at any rate, investment aeates 
profits ’ At the moment we may observe only that mvestment means 
an increase in the net worth of businesses, which is precisely what we 
mean by profit If now we also suppose this relationship is stable, we 


^ See pages S20, 860^61 

a See K E Boulding» A Reconstruction of Economics, 


New York, 1950, CtapW » 
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have a model &» the detennination of both profits and investment, il- 
lustrated in Fig 68 In this figure HEH' represents the "profits- 
investment” relationship That is, it shows what amount of investment 
will be planned for at each level of profit It is assumed that there 
must be some profits before any investment is undertaken, and that 
from the point of zero investment, H, higher profits bring higher in- 
vestment, but at a diminishing rate Similarly, the curve KEK' is the 
investment-profits curve, shoiving what level of profits is created by 
each level of investment The pomt of equilibrium is where these 



Fig 68 Dynamics of Profits and Investment 

curves mtersect at £ This equilibnum is stable, as will be seen by the 
dynamic process, if we start from a posiuon £„, the amount of invest- 
ment corresponding to £, creates profits corresponding to £i, which 
induces investment corresponding to £„ which creates profits corre- 
spondmg to £,, and so we move toward the equilibrium point If the 
curves intersected m the reverse direction, the equilibrium would, of 
course, be unstable Even if there is a position of stable equilibrium, 
however, the fact that the curves slope the same way means that the 
system is highly sensitive to change in one or in both of the basic be- 
havior equations If the profits-investment curve “falls” — i e , if busi- 
nessmen become more pessimistic, or less willmg to invest at each level 
of profit— the equilibrium will move down the curve EK, both profits 
and mvestment bemg less than before If the slopes of the curves are 
nearly equal a small, "worsemng” of the basic behavior equations may 
mean a large decline m both investment and profits If now we link 
this figure with Fig 67, we see that the dechne in mvestment is multi- 
plied (by the multipherl) m its effect on equilibrium output or m- 
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come, so m combmation we have a system qmte 
sible sensitivity, where a very slight ^ 
function may make all the difference between 
severe depression 

The "Boomerang" 

Sensitivity, of course, merely explains why little fluctuations in one 
thing can give iise to big fluctuations in something else It does not 
m Itself go very far toward explaining the initial fluctuations We 
must, therefore, look for another property of economic systems to ex 
plain the more or less regular changes in direction of movement which 
occur in them This property we might call the "boomerang ” This is 
the element in a system which tends to levme any present direction 
of movement when that movement has gone far enough Any system 
with a "boomerang" in it will have fluctuations A movement m any 
direction will be eventually reversed, and will become a movement 
in the opposite direction, which m turn will be reversed into a move 
ment in the first diiection — this successive reversal of direction being 
what IS meant by a fluctuation 

Continuous Boomerangs 

Tliere are at least two different kinds of “boomerangs,” continue^ 
and discontinuous The continuous boomerang is the "tiue" cycle, 
such as the pendulum in physics or the accelerator-multipher system 
in economics It is characteristic of the dynamics of an eqwUbnm 
system m which tlie movement totvaid equilibrium produces accelera 
tion which drives the system beyond equilibrium, but m which the 
further die system diverges from equilibrium, the stronger is the force 
operating in the direction of equilibrium There are many examples 
of such systems in economics, and the key to their analysis b the search 
for “accelerators " The investment-accelerator has already been du 
cussed The “price-expectations" cycle is an example of the same phe 
nomenon, die accelerator in that case being the movement of liquidity 
preference or m velocity of circulation in response to expectanom 
projecting current movements of prices The banking and financial 
system likewise provides many examples of accelerators An inflation 
aiy movement of the economy is apt to be reinforced by the expansion 
of bank loans and of the deposits created thereby, and a deflationary 
movement is likewise likely to be remforced by the contraction o 
bank loans and the resulting shrinkage in deposits If the deflationary 
movement goes feir enough to cause a wave of failures among 


the profits-investment 
full employment and 
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It IS accelerated even further Not the banking system alone, but the 
whole credit and finanaal system, is capable of acceleration effects 
The expansion of consumers’ credit, for instance, in an inflationary 
period helps to prolong and accentuate the movement, and its sub- 
sequent contraction likewise accelerates the downward movement 


Finance as an Accelerator 

The financial system also operates as an accelerator in the mvest- 
ment cycle When credit is easy, it is easy to "finance” — ^i e , spread 
the oivneiship of neiv accumulations of real capital Entrepreneurs 
borrow to build buddings, install machinery, or build up stocks of 
raw materials or half-finished goods The "real ownership" of these 
things lies with the lenders and may be very widely distributed, hence 
It IS relatively easy to absorb large stocks of new goods without defla- 
tionary pressure The existence of easy credit, both from banks and 
from other sources, enables businessmen to create and to hold the title 
to goods of long life-penod which they do not intend to own perma- 
nently A builder, for instance, will build apartment houses with the 
aid of credit, m the expectation of selling the buildings to investors 
when they are completed Dunng the process of construction, the 
builder holds the title to the values being created, while the lender of 
credit may be the oivner of the equity which the buildings represent 
If the expectation is fulfilled and the builder sells the property, he can 
pay his debt and go on to build more buildings But if he finds that 
there is no demand for his buildings on the part of investors, he will 
be forced either to own and operate the buildings himself, tlius chang- 
ing the character of his business, or, if he wishes to continue his build- 
ing business, to obtain more capital If he cannot do that, and if his 
creditors, who have usually lent on short terms, insist on being repaid, 
the title of the building may pass to the creditors All these events are 
symptoms of crisis Indeed, it is not too much to say that a boom is a 
period when bad investments arc made, and a crisis is the period when 
they are found out It has been argued with some force that the crea- 
tion of credit makes it easier to make bad investments, for it prolongs 
the period during which a bad investment can proceed undiscovered 
By enabling businessmen to produce in anticipation of demand it also 
enables them to make more mistakes 


The “Disconhnuous Boonnerang" 

The crisislike character of many of the turning points in economic 
fluctuations suggests that the model of a "discontmuous boomerang" 
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many also be relevant Tins « the "floor and ceilmg" phenomenon 
where a movement is reversed not because it has passed its eamhS’ 
num position, but because it hits a boundary of some sort whi A Z 
not be exceeded Thus we might have a system in which the posmon 
of equihbnum lay either at mfimty or well outside the liiniK of the 
fluctuations, and in which movement proceeded indefinitely until « 
was stopped by some boundary from which it “rebounds”— the cessa- 
tion of movement in one direction producing a reversal Thus ire 
might have systems of such great sensitivity that the equilibrium po 
sition always lies outside the possible boundaries of the variables, and 
movement therefore cannot be reversed by passing beyond the qui 
libnum position, but can only be reversed by a shock which shifts the 
equilibrium position of the system from very high to very low values, 


or the reverse Thus we may have continuous movements of inflation 
or deflation which never reach an equilibrium, but which can be le- 
versed by a shock, as in the Wicksellian system (see page 380) 


“Floors” and Xeilings” 

An important model involvmg a system of this kmd has been de- 
veloped in recent years Suppose, for instance, that, for reasons we 
shall examine in a moment, full employment can only be maintained 
if output and investment grow at a certam rate If this race is faster 
than Ae growth of capaaty of the system, it can only be maintained 
if we start from a period of unemployment Growth at the full 
employment rate, however, cannot then be maintained for very long 
without the system hitting a "ceiling" when full employment is 
reached, and the rate of growth must then slacken The slackening of 
die rate of growth, however, produces a situation m which there is not 
enough investment to maintain full employment, and a dcclme fol- 
lows, which may be accelerated by the vanous "accelerators” men 
uoned above Decline also cannot go on forever— it will eventually 
reach a "floor ” The exact posiuon of the “floor" is somewhat uncer- 
tain, but at least output cannot go below what is necessary to provide 
"subsistence” for the systemi Once the decline has reached the floor, 
however, it ceases, the accelerators all cease to funcuon and P“ 
sibility of growth at the full-employment rate again appears, and the 
rise starts over again 


The “Warranted” Rate of Growth 
The basic question then is whether there is m some 
ranted” rate of growth which is necessary to maintain full emp y- 
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ment The possibility anses because investment has a twofold function 
m the economic system It determines the immediate level of output 
and income on the assumption of a stable consumption function But 
It also contnbutes to the growth of capacity, and hence necessitates 
stiU more investment in the next period if full employment or capacity 
output IS to be maintained The point is illustrated m Fig 69, which 
reproduces the principle of Fig 67 We suppose that we begin with an 



mvestment O/,, and equilibrium output OF, Now suppose, however, 
that as a result of this investment the capacity of the system rises, the 
new capaaty output being OFi In order to sustain this level of output, 
investment must be increased to 01^ This amount of investment, how- 
ever, mcreases capacity output still further, to OF,, and in order to 
sustain this output investment must now be increased to 07, If full 
employment is to be sustained, then, it is clear that investment must 
mcr^e from year to year and output likewise It is impossible to main- 
tain full employment at a stationary level as long as there is any invest- 
ment at all The mcrease in both investment and output which is 
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necessary is geometric rather than arithmetic, so (hat the absolute in- 
crease m each one increases every year * 


Growth Cycles 

In this system it is clear that there is only one pattern of growth, or 
growth curve, of both mvestment and mcome which will maintain full 
employment Suppose now that this is not the growth curve which the 
economy as a whole can maintam by reason of its rise in population 
and improvement in techniques Then clearly the system is in for 
trouble of some sort If the full-employment rate of growth is greater 
than the maximum rate of economic development, the system will fall 
mto cycles of rapid growth followed by depression From a position of 
less than full employment, output and mvestment can grow at the full- 
employment rate, which is faster than the rate of growth of capaaty of 
the system (the rate of economic development) because unemployed 
resouices are being drawn into the system Growth at this rate, how- 
ever, will eventually bring the system to full employment, after which 
It cannot continue to grow at the full-employment rate, because the 
rate is now limited by the rate of growth of capacity If this rate how- 
ever is below the full-employment rate, full employment cannot he 
maintained, because investment will have to fall below what is necra- 
sary to yield full employment Hence, instead of mamtaimng a sready 
rate of erowth at the economic development rate, growth will fall be- 
low thilrate as unemployment develops, and may ev« pa« a 
decline, with a large volume of unused resources When 
has proceeded far enough it becomes possible to groiv « the 
employment rate once agam, and a new revival comm^ces 

ThilTvstem is illustrated m Fig 70 Time is measured on the hori- 

employment at P, S™']' £ the Unuts of the capacity of 

This, however, is impossible because oi 


faceaa equation a - h'y. " * - 1 ’ I must increase at a con 

increase at a constant rate 
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the system, from to tlie growth has been possible because of the 
absorption of unused resourees, at P^ full employment is reached and 
there are no unused resources Further growth can only proceed along 
the Ime PJ)' This rate of growth, however, does not demand enough 
investment to yield full employment, consequently it is not stable, 
unemployment will develop, and income will fall back along the line 
PjP, At some point P, it will become possible to resume the rapid rate 



of full-employment groivth, and income will nse till it hits the eco- 
nomic development curve agam at P4, whence it rebounds to P,, and 
so the cycle goes on 

Stagnation in Underdeveloped Societies 

This m essence is the theory of economic instability put forward by 
Harrod, Hicks, and Domar ' It is an interesting and in many ways a 
useful model It has interpretative value in explaining not only the 
tendency of a developed society to unemployment but also the tend- 
ency of an undeveloped soaety to stagnation and inflation Thus 
suppose that the consumption function is so high that the full- 
employment rate of growth is less than the rate which would be pos- 
sible through economic development The society will reach full em- 
ployment at a level of investment which is less than that which is 
technically possible Any attempt to force the growth of the society 
beyond the full employment level will result in inflation, this being 
the response of the system to "overabsorption ” 

‘ R F Harrod, Touaris a Dymanu Eamomut (London, 1948) 

J R Hicks, The Trade Cyrfe (New York, 1950) 

, ? ,?!^****^* Expansum, Rate oE Growth and Employment,” Economelrua. 

April, 1946 
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Weaknesses of the Model 

The assumptions of this model however must be kept clearly m 
mind, as they may not be fulfilled m reality, and may lead to quite 
erroneous conclusions The basic assumption of this model is that of 
so many Keynesian models — stability in the consumption function 
We do not have to assume, as Harrod and Domar do, that the con- 
sumption funcuon is a straight Ime through the ongin (consumption 
proportional to income) This assumption simplifies the mathematics, 
but the conclusions are not destroyed if we assume a more general 
form for the consumption function, as we have done above If, how- 
ever, the consumption function is not stable, and especially if it ex- 
hibits an upward drift in the course of time, the conclusion of the 
model that investment must grow at a constant rate to maintain full 
employment is no longer valid Suppose, for instance, in Fig 69, that 
m year I the consumption function rises from CEj to CjE' The full- 
employment equihbnum wiU be at E', with a volume of mvestment 
still equal to that of the year before, Depending on the rate of 
rise of the consumption funcuon, then, full employment can be main- 
tained at varying rates of growth of mvestment, even at aero or nega- 

tive rates 


Upward Drift in the Consumption Function 

The eccessively gloomy predictions of the Harrod-Domar model 

rhSL“:™arrV tme, although any op-- “ 

the empirical question whether in fact the L 

° -j j ft IS some evidence that it has, at least in 

an upward drift. There is some eviat^ followmg the 

united States, and that the long penod by th! up- 
end of World War II is m large me«uxe » “P^ ^ ^ 

wardmovementofthecomumptiOTfujuonJlmm^ ^ 

may be accounted for by a number > liquid 

Srtf, ^ r.Ll .< 

aaea, not offMt by a propottwna Anotber importMit 

tad, defcn, oi popS»« 

but much neglected factor is savers”— they 

Generally speaking both the yoimg contrast those m the 
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of the consumption function This, however, is precisely what has 
been happening in the United States since 1930 The proportion of 
old people has been rising as a result of the increase in the expectation 
of life The proportion of children has also been rising as a result of 
mcreased birth rates Correspondingly the proportion of people of 
working age has fallen In 1930 the proportion of the population in 
the middle years — say from 15 to 65 — ^was abnormally high, falling 
birth rates had reduc^ the number of children, and the effect of the 
rising expectation of life had not yet worked itself out in rising num- 
bers of old people This fact alone is almost enough to account for the 
severity of the great depression 

The Proper Use of Models 

The moral of these considerations is that economic models, espe- 
cially when It comes to the interpretation of a phenomenon as com- 
plex as the dynamic fluctuaaons of the economy as a whole, are aids 
to thought and not substitutes We must beware of too great reliance 
on the too simple model, for the assumptions of such models are al- 
ways likely to be falsified Nevertheless, without the aid of these 
models the complexity of the subject matter leads either to complete 
bewilderment or to a retreat mto the rituals of pure empiricism, and 
the endless recording of data whose meamng always escapes us, or it 
leads to thmking with the aid of impliat models which we never 
openly recognize, and which therefore are all the more likely to lead 
us astray 

QUESTIONS AND EXERCISES 

1 Some wnten (e g , W S Jevons) have tned to link business cycles with 
a 10-11 year cycle m sunspot activity Later empincal work has largely 
discredited the theory Nevertheless, assuming that the sunspot cycle 
creates a cycle m the yield of crops, how might this affect the economic 
system according to the various models oudmed in this chapter? 

2 Professor A C Pigou attnhutes industrial fluctuations to "waves of 
opnnusm and pessimism'' among businessmen Trace the possible ef- 
fects of such waves on the various magnitudes of the economic system 

3 Much emphasis was formerly laid on the rate of interest as a governing 
factor in explaining cyclical fluctuations of output and income What 
effect might a nse or fall in the rate of interest have on (a) accumula- 
tton, (b) consumption, (c) production, (d) the quanuty of money, 
(e) veloaties of circulauon, (f) income? 

4 "In order to explain the general busmess cyde it is not suffiaent to ex 
plain how there can be cydes in particular mdustnes, we must explain 
why these particular cydes do not offset each other " Discuss 
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5 Suppose the age distribuuon of automobiles results in a sharp decline 
in demand for new automobiles m a certain year What repercussions 
would this have on the test of the system, how might the depression in 
the automobile industry become general, what would have to be done 
to prevent it from becoming general? 

6 Under a gold-standard system a depression in one country spread very 
quickly to others By what mechanism? How far do you thmk this might 
explain the breakdown of the gold standard? What mi§^t a country do 
to msulate itself from depressions onginatmg abroad? 

7 "Any increase in money incomes will raise the demand for labor The 
way to cure unemployment, therefore, is to increase the quantity ot 
money " What other things must be true before we can assent to this 


proposition? 

8 The process of recovery from a depression is characterized by a shift to 
the right of all money demand curves, because of the mcreasmg desire 
of people to spend In the early stages of recovery this change in dfr 
mand is reflected pnnapally m a rise m employment and output In 
the later stage (the boom) it is reflected in a rise in pnces Shoiv by 
diagram, (hat these phenomena can be explained if we assume (a) that 
m the recovery period supply curves are very elastic and do not shift, 
(b) that m the boom penod supply curves are inelasuc, and tend to 
shift to the left because of increasing money costs 

Are these assumptions reasonable? 

9 A depression manifests luelf in agriculture by low prices and stable m 
even high outputs, and in industry by low outputs “"f 

pnces How would you explain this difference, a^ how mi^t this 
phenomenon be related to various models of the business ^de? 

10 Lmbme m a single diagram Figs 67 and 68, measuring output o to 
rifrhf of the oriinn consumption upward from the origin, investmen 

and investigate the properues of f pubUshed by 

11 In the Siirwy of Current Business 2 tod the "Re 

the United States Department of > 1929-1955” 

vised Senes for the Nauonal Income rf the Uni^ Stat«^ 

Graph the more “al attenaon to t) 

the various Sfthe 19s1^19S8 episode (c) the war 

great depression (1929-19S7), [o) 11945-1955) Calculate 

Snomy (1939-1945). (d) the postwar ec^om^^5-19 J 

fo, ^ nw niajM 
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CHAPTER 22 


THE IMPACT OF GOVERNMENT 


By far the greatest single economic organization is the national state 
and Its subsidiary organs This is true even in capitalist society, where, 
for instance, the government of the Umted States in 1953 absorbed 
around 23 per cent of the gross product It is impossible therefore to 
regard the economic system as something apart from political organi- 
zations, though It IS useful to regard the system as consisting of two 
"sectors," a private sector of nongovernmental organizations and a 
governmental sector 


The Framework of Legal Prohibitions 

The impact of government upon the economy, and especially upon 
the private sector, is felt through two mam channels In the first place 
the government m its judicial and legislative aspect sets the legal 
framework withm which private organisms operate This it does 
mainly by means of prohibitions enforced by legal penalties — the 
commandments of government, like those of Moses, are mostly con- 
cerned ivith prescnbing the thuigs which we may not do These pro- 
hibitions may affect economic hfe in very far-reaching ways There 
may be, for instance, prohibitions of entire industries, as under the 
Eighteenth Amendment The production of dangerous or adulterated 
commodities may be prohibited, as under the Food and Drug Act 
Certam types of securities may be proscribed, as under the Secunties 
and Exchange Act Various forms of property are defined, and viola- 
tions of ownership rights prohibited Certain types of agreements 
between individuals may be prohibited, as agreements m restraint of 
trade under the Sherman Act, or yellow-dog contracts under the 
Wagnw Act Certain types of economic behavior or policy are pro- 
hibited, such as price discnmmation under the Robinson-Patman 
Amentoent to the Clayton Act, or payments to "stand-ms” for work 
not perfbnned, under the Taft-HarUey Act 


467 
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There may also be restnctions on the prices at which transactions 
may legally be performed It may be illegal to buy or sell labor below 
a minimum wage, and it may be illegal to buy or sell commodines 
above a maximum (ceiling) price It may be illegal to hold certain 
types of assets (e g , gold) All these legal restrictions set the framework 
within which private organizations operate The framework is not 
absolutely rigid, as indicated by the existence of bootlegging under 
prohibition or of black markets under price control Illegality i$ an 
obstacle, a "cost” of performing the illegal acts, and from the point of 
view of Its effect on foe total economic system operates very much like 
"natural” obstacles 


TransacKons of Government 

All the activities of government in foe setting up and enforcement 
of prohibmons of one kind or another are negative in that they de- 
termine foe course of economic activity only indirectly by setting up 
or removmg certain obstacles There is, however, another economic 
aspect of government which is "positive” m foe sense that it consists 
of foe direct economic relationships which government as an eco 
nomic orgamsm has with the other organisms of foe system. In this 
sense government is to be regarded merely as a very large and peculiar 
kind of "firm” with its own system of relationships with the other 

organisms of society 


Exchanges and Transfers 

The transactions of government with pnvate firms or homfooto 
can be divided into two important classes-exchenges 
Government and the agents of government make exchanges just like 
m “Gnomic orU- It purchases labor, and pa^ - 
return, it purchases goods of all kinds and 

also sells certain goods and services e g , pos ■ j 

Lod^for which It receives payment in money fro® “ 

making exchanges government its°Sanges on its 

Its ability to neglect to some ment foe ^Xoigam- 

asset structure Governments have two p power to create 

zauons do not usually possess foe power to m ^ ^ mment m- 

money Because of these powers e ot exchanges in 

dude an important class of ^ch dife^^ 

being oneway transactions An exchanges Thus, 

involves the mutual ^ ^ pa«es from the govem- 

when a government purchases goods, money p 
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ment to the private seller, and goods of equal book-value pass from 
the seller to the government From the pomt of view of the seller the 
exchange is an asset transformation, he has replaced, say, $50,000 in 
goods on the assets side of his balance sheet by $50,000 in cash A gov- 
ernment transfer, on the other hand, involves simply the transfer of 
assets of some kind — usually cash — ^from the private oi;ganism to the 
government or from the government to the private organism The 
commonest form of transfer is, of course, a tax, which is a one-way 
transfer of money from private individuals or organisms to the govern- 
ment, resulting in a net dimmution of the assets of the taxpayer 
There are also "negative taxes” in the form of subsidies, which consist 
simply m a payment of money from the government to a private per- 
son or organization, without any transfer m return, thus arfrfmg to 
the assets of the recipient 


Government and the Payments System 

Let us consider first the impact of government on the payments of 
the private economy The "balance of payments” of government is its 
cash budget ' If the cash budget is balanced, it means that govern- 
ment IS taking in from all souices just as much money as it is paying 
out to all reapients, no matter whether the payments are transfers or 
exchanges If there is a defiat ui the cash budget, the government is 
paymg out more money than it is taking in The difference clearly 
must be equal to the increase m the cash holdings of private persons 
and organizations, which m turn is equal to the favorable balance of 
IMyments of the private sector of the economy This conclusion ap- 
plies strialy only in a closed society, in the case of a single nation it 
IS still true that a deficit m the cash budget of government means an 
increase in holdings of that government’s money, but part of this in- 
OTMe may be held by foreigners Thus a defiat in the government’s 
budget mmi result in a "surplus” m all other cash budgets taken 
togethw Similarly, if the government has a surplus in its cash budaet 
“ ®ore than it is givir^ out, and therefore the priratc 
sector wll find its stocks of cash dirmnishing and will find itsdf with 
^ budget deficits Th«e principles can be perceived quite clearly 
tom the^payments tables’ in Chapter 16 If one of the individual 

defilttvr government, it is clear that A’s budget 

st?of «penditures over receipts) must be equal to the St 

neLroi \ surpluses (excesses of rereipts over ex- 
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Governmenl's Power to Create Money 

Government differs bvm private institnti™. ^ 
view of the payments system, mainly because of its imrh * 
pacity for the creation of money or, IhaTis dmosfth? “ 

readily marketable securities It should be observed th^pnv^f 
^mzations possess this power to a limited extent Thus affirm tW 

necessa^ for a time to have a deficit in its cash budget as it pays out 
more than it is receivmg may finance this deficit by foe creaS and 
sale of Its secunties, either to the public or to a bank Govenunena 
likewise may create and sell secunties, either to private mdividuals 
and corporations or to a bank The effects are very similar m both 
cases Where secunties are sold to private individuals or to nonbank- 
mg corporations, tliere is a corresponding transfer of money to the 
body which sells the secunty TTius there is a new asset m amilabon 
in the form of foe secunty, but no new money has been created 
When, however, a government or any organization sells its nciriy 
created securities to a bank, the bank purchases foese secunties inth 
newly-created bank deposits Unless its reserve position forces the 
bank to liquidate some other assets (which is unlikely nowadays), there 
IS net creation of money in foe fonn of bank deposits as well as cre- 
ation of secunties This is the usual method of financmg a govern- 
mental deficit m these days, rather than by foe creation of government 
money, foe government creates government bonds, whidi it sells to 
the banks for deposits to be paid out to pnvate persons and firms The 
effect, however, is much the same as if the government had created 
money directly, except that foe banking system increases its holdmgs 
of government bonds and its total deposits The difference between a 
government and a pnvate corporation lies m the taxing power of gov- 
ernment As long as the people have faith in foe government’s taxing 
power. Its capacity to issue and sell secunties is almost unlimited, as 
its power to create legal tender is also unlimited The power of pnvate 
firms to issue secunties depends on foe belief of potential purchasers 
m the profitability of the enterprise But whereas the profitability of 
private enterprises depends on their abiUty to wheedle money out of 
their customers by offenng services, foe profitability of government 
has behind it the big stick of the taxing power 


How Government Can Regulate the Payments Total 
We can see now how the fiscal system of gewemmeut could be used 
to regulate foe total of private payments If pnvate mdividuals on 
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balance are trying to accumulate money, the government can prevent 
the decline in payments which such an attempt involves by having an 
appropriate cash deficit and so increasing the quantity of money m the 
hands of the public If private individuals are trying to “decumulate” 
money, government can prevent the rise m the payments total which 
would result by having a cash surplus and so absorbing money from 
the public It should be perfectly possible, therefore, given adequate 
mformation and a flexible payments system, for government to stabi- 
lize the total payments within as narrow limits as it wishes The sim- 
plest way to do this would be through the tax system, if tax levies were 
automatically reduced whenever the total of private payments fell, and 
automatically raised whenever the total of payments rose, a "gover- 
nor" would be introduced into the payments system capable of stabi- 
lizing It withm reasonably narrow limits 

Obstacles to Adjustable Taxes 

It must be confessed that there are severe political and psychological 
obstacles to the success of such an “adjustable tax plan ” In the fint 
place the tax power is rightfully a jealously guarded privilege of a 
democratic legislature, and the type of admimstrative discretion 
which would seem to be involved m a proposal to use the tax power 
as a stabilizer stands somewhat at variance with the whole parliamen- 
tary tradition This objection could perhaps be overcome by suitably 
devised safeguards which would limit administrative discretion m re- 
gard to tax rates to an automatic procedure linked to some statistical 
indices approved by the legislature Even more fundamental, how- 
ever, than the politiml difliculty is a psychological obstacle, we are so 
much accustomed to regarding the tax system as a method of raising 
money for the government to spend that the idea of using it for quite 
another purpose is difficult to assnnilate Nevertheless, the principle 
IS so clear, once formulated, that it is to be hoped that its truth will 
eventually overcome its unfamilianty 

GOVERNMENT AND EMPLOYMENT 
Government Absorption 

The effect of government on the total of employment and output is 
more complicated than its effect on payments Nevertheless, certain 
M prinaples can be enunciated In the first place government is 
highly significant as an "absorber" of output The net purchases by 
government (i e , purchases minus sales) constitute governmental ab- 
soiption of output This absorpuon, like that of households and busi- 
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ness, is part consumed and part accumulated Government purchases, 
It should be noted, include the labor ol avil servants, the product of 
which can for the most part be regarded as government consumption 
From the point of view of employment and output, however, the dis- 
tinction between governmental consumption and accumulation is 
unimportant except m the case of matenal, such as surplus war ma- 
terial, which IS accumulated and sold back to the public, or in the 
case of government investment, for example, m dams and power 
plants, which competes with and hence may discourage private mvest- 
ment 


Its Effect on Employment 

If we can assume simple funcUons relating total output and pnvate 
consumption and accumulation, it is not difficult to calculate that 
amount of governmental absorption which will result m full employ- 
ment If at full employment output and incomes the amount of pn- 
vate consumption is c and of private accumulation is a, then the 
amount of governmental absorpuon necessary to secure full employ- 
ment. g,ag = p~c-a, where p is capaaty (full employment) out- 
put Unfortunately, of course, the problem is by no means as simple as 
this formula would indicate, the consumption-output and aramula- 
tion-output functions are not stable enough to be diKovered satisu- 
caUy with any degree of confidence, and are also affected by oth« 
operauons of govemment-e g . its balance of ^ 

nLerable obscure psychological and sociological “ 

increase in governmental absorption designed to create full employ- 

«SLmplS!'“tiitinS w »«fevorable to 

vdiere the expansion in ^^/have fiSahle 

J.ownmF« 

aon along OB, and mil be con»nnied and will- 

vate absorption curve, showi g economy at each level 

ingly accumulated by ^ ^ ^ ^ty, or fall-employment 

of output Suppose now that OK J uon at full employ- 
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ment We now draw a 45" line from E, to meet the vertical axis in G 
OG IS then the amount of government absorption required to yield 
full employment, as only if government absorpuon is OG will the 
whole product be absorbed («£ +OG=OK)^ll government absorp- 
tion is less than OG, say OG,, the equilibrium output will be at less 
than capaaty, OK^ From a posiuon of unemployment there will be 



Fig 71 Output Equihbnum with Government Absorption (1) 

a "government multiplier,” m,, exactly analogous to the investment 
multiplier of page 296, defined as the mcrease m the equilibrium 
output which results from a unit increase in government absorption 
If a IS the private propensity to absorb (the slope of the curve BE), 
then as before we have 



The multiplier is again a measure of the sensitivity of the system, if 
It IS large, quite small changes in government absorption may produce 
large changes m equihbnum output 
If government absorption is so laige that the equihbnum output in 

*In algebraic tenns the model has three unknowns government absorption, 6, private 
absorption. B, and national output, 1 The three equauons are 

1 The bme ideaUty, TmB + G 

2 The pnvete afaierpbee function B « ^i(10 

3 OovemneDt uKKptWB pveaj G 
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the basic model is above capaaty, there will be inflation, as the econ- 
omy attempts to consume more than is available for consumption As 
we have seen earlier, the inflauon tvill only be “successEul” (i e , self- 
limitmg) if It succeeds m lowering the pnvate absorpuon curve to the 
pomt where there is no longer unwanted decumulation 


Model with Disposable Income and a Government Deficit 
The simple model outlined above has one grave weakness it postu- 
lates private absorption (B) as a function of total income, whereas it 
may be more realistic, especially as for as the consumption component 
IS concerned, to suppose that private absorption is a function of “pn- 
vate” or disposable income, which is total income, Y mmus total 
tax rnllfftinns, T We then have a model with the following equa- 
tions, G being government absorption 


1 The basic identity, Y=B + G 

2 The private absorption function, B = Ft(Yd) 

3 The definition of disposable income, Yt=Y — T 

If G and T are given, these three equations suffice to determine the 
three unknoivns, Y, Y^ and B 

The system is illustrated graphically m Fig 72 Disposable mcome 
IS measured along the horizontal axis from 0, private absorpuon is 
measured upward from O, government absorpuon and taxauon dtnvn- 
ward CE is the private absorption curve Then let OG be total gov- 
ernment absorpuon, GF be the total tax bill OF is then the govern- 
ment deficit, for government absorpuon is what is bou^t with 
government expenditure, and is therefore measured m 
by government expenditure H now we draw a 45 hue from OT to 
cut C£ m £, £ IS the point of eqmlibnum, OE « the equilitaum 
disposable income, Y„ and if a perpendicular EB is drop^ to ffi 
vertical axis, GB is the total income, Y From the geometry 
figure It will be seen that all the equauons above are J 

GS = OJ3 + GO, (2) jE IS on the pnvate absorpuon curve, B - tA j). 
and (3) OK = EK + FO = FB = GB - GF 

Effect of Pure Increase in Deficit , OF 

Now let us suppose that there is an increase m the ^ 

to OF' without any change in ® to cut 

collections foil from GF to of equi- 

the private absorption curve in , qj^, total income 

librium E' Pnvate disposable income has risen to un- , 
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to GB' It IS not difficult to derive "defiat multipliers” in this case If 
«ij IS the disposable income deficit multiplier and a is the propensity 



Fig 72 Output Fquilibnum with Government Absorption (2) 
to absorb, we have 

dr^ = KK' = RE' =• RS + SE' =>ER + FF' = adT, + dF, 
whence 


If now m, IS the total income defiat multipher, we have 

„ _dr BB' RE adTi a 

' dF’" dF ° dF ~ dF 

We recall that a must be less than one if the system is to be stable, so 
that the total income multiplier will be less than the disposable in- 
come multiplier 

Effect of Increase in Deficit, Taxes Unchanged 

Consider now the case where there is an mcrease in the deficit not 
as a result of a reduction m taxes but as a result of an increase in gov- 
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ernment expenditure or absorption The deficit moves as before from 
OF to OF'j but now government absorption also rises by an equal 
amount from OG to OG'j taxes (G'F) being the same as before (GF), 
so that FF' ~ GG' The change m disposable income is the same as 
before, bemg governed m this model only by the defiat, and not by 
the volume of government absorption The change in total income, 
however, is now equal to the change m disposable mcome, as taxes are 
unchanged The change in total income is G'S' -GB= BB' + G'G = 
ER + F'F =RS + SE' = RE' = KK', the change in disposable in- 
come In this case then the total income multipher is the same as the 
disposable income multiplier 

Effect of Rise in Government Absorption, Deficit Unchongedi 
The Ricardian Case 

Suppose now that we have a nsc m government absorption, financed 
by an increase m taxes so that the defiat remains unchanged (it makes 
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in effect that a rise in government absorption would not raise employ- 
ment, as private absorption would fall by an equal amount. This is 
illustrated in Fig. 73, which is essentially the same diagram as Fig. 72. 
Here we suppose an increase in governmetit absorption from OG to 
OGj, and of tax collections from GF to so the deficit remains un- 
changed at OF. Now, however, we want total income to remain un- 
changed. Private absorption therefore must fall from OB to OBj^, 
where BB^ = GG^, in order that the netv total income (G^JB^) shall be 
equal to the old (GB). This, hotvever, in the absence of other changes 
requires a fall in the private absorption curve to go through the point 
E^, where the horizontal line from B^ cuts the 45° line FE. C^E^ is one 
such new private absorption curve, though ^ny other reasonable curve 
ivhich goes through Avould be satisfactory. It will be observed that 
the decline in private absorption at tbe disposable income OKj^, L^E^, 
IS less than the rise m government absorption GG'": = Ej^M^ — 

LiMi = B^B - aM^E = GG'(1 - a) 

The Principle of Overfinance 

Now suppose that the private absorption curve does not fall and we 
ask ourselves what we have to do in order to prevent total income from 
rising under the impact of expanded goverpment absorption. The an- 
swer is clearly that we must diminish the deficit by increasing tax 
collections. In the figure BJE.^ cuts the private absorption curve CE 
in E\, and we drarv a 45° line from E\ to cut the vertical axis in F^. 
OFi is the deficit (in the case of the figure, a surplus) rvhich is necessary 
to prevent a rise in total income when government absorption rises 
from OG to OG^. That is to say, it is not sufficient to raise merely 
enough in taxes to cover the increased government expenditure. The 
rise in tax receipts must be greater than the rise in expenditure if total 
income is not to increase. This may be called the "principle of over- 
finance.” It is, of course, a corollary of the principle already enunci- 
ated that expansion of government absorption which is financed 
wholly by increased taxes is still “inflationary” and will produce an 
increase of total income. Starting from a position of underemploy- 
ment, of course, this will probably mean increased real output; from 
a position of full employment, however, increased government ex- 
penditures must be “overfinanced” if they gre not to give rise to infla- 
tion. It is not surprising in the light of this principle that war nearly 
ahvays gives rise to inflation, for war requires generally a sharp in- 
crease in government absorption. It requires considerable financial 
virtue not to increase the deficit at such a time, and the amount of 
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finanaal rectitude required to dimmish the defiat, and perhaps to run 
a surplus, at a time when expenditures are increasmg sharply is proba 
bly beyond the capacity of any known government 


Application fo Effects of Private Investment 

The above analysis can also be applied to the study of the effects of 
private investment as well as of government absorption In so far as 
investment is financed either by the creation of neiv money through 
the banking system, or by a shift m money balances from business 
toward households, busmess in general will have a cash “defiat” anal- 
ogous to a government deficit If now household absorption is re- 
garded as a function of "net” household mcome, that is, gross housfr 
hold mcome plus increases or mmus deaeases in the money stod of 
households, a cash deficit of businesses has the same effea in maeasing 
the money stock of households as a cash defiat of government, for it 
means that business takes from households less than it pays back to 
them Under these arcumstances the inflationary effect of investment 
IS augmented The pnnaple of overfinance also applies to mvestment 
If there is an increase m mvestment there must be an actual dedme 
m the money stocks of households if equilibrium mcome is to remain 
constant This perhaps is the pnnapal explanation of the frequently 
observed phenomenon-that full employment tends to pass into a 
price-wage mflauon If investment mcreases from a position of full 
LployiSnt It IS extremely unlikely that the decrease ,n consumption 
will lurt^ffset the inaease in investment In order for this to hapjOT 
thwi would have to be a sharp reduction m household money sto^ 

likely to provide! 

Assumptions of the Model 
mod.,, d.. 

validity of their conclusions depends m the 

to which their behavior funcuons are in fact 
possibility of shifts m these functions must a^ Y b P 
^hus the private absorption “ “ Sy be connected 

may shift for a variety of above analysis, for 

with various aspects of ^ total volume of tax 

instance, we h,vc bdffl ■»> ■' 
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taxes are levied on income, on sales, on households, on corporauons, 
or on imports We will return later in the volume to discussions of the 
effects of particular taxes Nevertheless the above models provide a 
rough outline for the understanding of the over-all aspects of public 
finance, and a method of analysis of the secondary effects through their 
impact on die primary behavior functions 


WAR FINANCE AND INFLATION 

The great nse in government absorption during World War II, at 
least part of which seems to be permanent, has involved the world in 
a period in which inflation ladier than the unemployment of the over- 
dirifty thirties is the dominant problem This inflation has been 
mamly the result of a volume of government absorption more than 
sufficient to yield full employment, and inadequately offset by tax 
collections The price inflation which resulu is itself a form of tax- 
ation, though often a very arbitrary and unjust form In a "rear’ sense 
taxation is the decline m private absorption which must take place if 
government expands its absorption from a position of full employ- 
ment This decline can be accomplished eithet through the tax system 
or through inflation It can be accomplished through the tax system 
by takmg enough money away from the private sector to reduce pri- 
vate absorption to what is "available” after government has absorbed 
the amount of product it wants Or, if taxes are not high enough to 
accomplish their proper task, inflation will, as we have seen, redistrib- 
ute income away from the "low savers" toward die "high savers” and 
so will lower the total private absorpuon function (see p 305) 


Open and Suppressed Inflation 

Inflationary pressure can take two forms— "open” or “suppressed ” 
In an open mflation diere is no control of prices, and they will nse 
until the redistribution of income is sulfiaent to accomplish the neces- 
sary reduction in private absorption In "suppressed” mflation prices 
and money ivages are held doivn by law, and as a result "shortages” 
develop— the pipelines empty, and consumption is restricted simply 
because people cannot find things to buy These shortages can be 
regularized through rationing, in which consumption is restricted not 
y high prices but by direct allocation to consumers by means of ra- 
tion coupons or by a system of pnorities 

Whether “open" or "suppressed" inflation is preferable seems to 
depend on the degree of the inflationary pressure Price-wage control 
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and rationing in themselves have a hieh soaal . 

1 administmuon as in the mSat d.^ 

culty of administering the system without moeasine mal.Z . 
m the lelative price structure Unfortunately we cLiot 
general level of prices and wages mthout controlling particular wias 
and ivages-the gmeral level is a statistical abstrajion, and la^SS, 
^ly operate on die conaete reality of particular prices and 
The method of price control therefore is alivays to "freeze” the 
structure as it existed at some date, and then set up a machine^^f^ 
makmg adjustments and excepuons as the course of time and chanEe 
m techniques and m demand make the relaUve price structure of 4e 
base date obsolete The admmistrative machinery of adjustment, how- 
ever, is slow and clumsy compared mth the swift sensibvity of the free 
market, and as a result the longer price control operates, the more dis- 
torted becomes the relative price structure, and the stronger the temp 
tation to evade the law m "blati markets " On the other hand, great 
as are the difficulties of price control and rationmg, they are 
certainly less than the evils of laptd open mflation Inflation, as wt 
have seen, is a very poor equihbiator, because though it probably I^ 
stricts private consumption, the distnbuuon of income which « bnugs 
about increases profits and so probably stimulates investment The net 
effect of infiation on private absorption (consumption plus mvest- 
ment) may therefore be small, or even perverse If this is the case, 
inflation may be quite unable to accomplish the task of restnctmg 
pnvate absorption, and may degenerate mto “hyperinflation " 


Hyperinflation 

Hypennflation is the condition where all the equilibrating effect of 
inflation is lost, and the value of the monetary unit sinks abnost to 
zero Such hyperinflations occurred in France after the Revolunon, 
in Germany and Russia after World War I, and in Hungary after 
World War II When prices are rising very rapidly, it becomes appar 
ent even to the least speculative that it is folly to hold money for any 
length of time People therefore seek to get rid of their money as soon 
as It is received, for even the wage earner realizes that by the end of a 
week his money may be worth only half what it is at the begmnmg 
Hence there is an enormous increase in the velocity of circulaoon. 
which may even reach the physical limits set by the speed with wh' 
people can run from the teller's tvindow to the shop The increase in 
the velocity of circulation then reinforces the effect of the incrrase m 
the quantity of money, and money incomes and prices skyrocket to 
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figures which may be billions of times their former value The owners 
of bonds, mortgages, government debts, pensions, and annuities tlien 
lose the whole value of their property, in so far as it consists only of a 
right to receive certain fixed sums of money, for these sums now be- 
come wortliless 

The "Lag" in Government Inflation 

In a mild government inflation, hotvever, it is usually observed that 
tlic velocity of cireulation falls a little Some of the new money goes 
into hoar^ and consequently does not affect prices But once the 
actual creauon of money ceases, the velocity of circulation frequently 
increases, for tlie money which has been put away now comes out and 
IS spent So we often find that the creation of money during a war does 
not affect prices as much as it might, but that when the tvar is over, 
even if the creation of neiv money ceases, the velocity of circulation 
increases as the hoards are released, and pnees undergo a further sharp 
rise This phenomenon was observed after the Napoleonic Wars, and 
also after World Wars I and II It goes for to explain the ‘‘postrvar 
boom” and the subsequent depression 

Forced Saving 

The phenomenon of "taxation through inflation" is a special case of 
a more general phenomenon Any nse m prices, whatever its cause, 
"taxes" die people whose money incomes have not risen in proportion 
in that It reduces their "real income ” This reduction in real income 
through a nse in pnees is sometimes called "forced saving,” though 
the term is not a good one owing to the ambiguity in the word "sav- 
ing ” It may be caused not only by government inflation, but also by 
a nse in the volume of bank credit, or even by a spontaneous rise in 
the velocity of circulation Thus we have seen how an "investment 
inflation” is something like a government inflation In this case also 
diere is "forced saving" in the sense that there is a restnction of con- 
sumption through the redistnbution of real income which the infla- 
tion produces Tliere is a real problem of economic justice here, be- 
cause when investment is financed by inflation the people who come 
into possession of the new assets are not those whose enfnrrp d parsi- 
mony made the investment possible The over-all increase of real as- 
sets IS always a result of "saving" — i e , consuming less than is being 
produced— -but the people who have restricted their consumption are 
not necessarily die ones diat oivn the new assets 
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Government Debt 

The analysis of Part II is of some assistance m interpreung 
nificance of government debt Government debt usuaUy arlS 
government receipts from taxation and sales of goods and servijS 
bebw government expenditures This gap may be filled in three 
-by the issue of government money (eg. greenbacks), by die sale of 
government bonds to banks, and by the sale of government bonds to 
the general public Government money may be regaided as a vanety 
of national debt i e , as a nomnterest-beanng government security 
Usually, however, it is not so regarded, and the term “nauonal debt" 
IS reserved for mterest-bearmg government bonds The sale of gov- 
ernment bonds to banks, as we have seen, is virtually equivalent to the 
creation of money, for the bonds are exchanged for newly created bank 
deposits The sale of bonds to the general public is m its 
effects equivalent to taxation as far as the payments effects are con- 
cerned, for It results m a transfer of liquid funds (cash or bank de- 
posits) from the general public to the government The sale of gw 
emment bonds differs from taxation m that the general public docs 
not suffer a diminution in the value of its assets, but merely exchanges 
one form (money) for another form (government bonds) Where gov 
emment bonds are redeemable at short notice, they are themselves so 
liquid an asset as to make this change not very significant Neverthe 
less, the purpose of the exchange is to diminish the liquidity of the 
assets of the general public, and so perhaps relieve mfiationary pres- 
sure An individual is somewhat less likely to increase his expenditures 
if he has, say, 5500 m cash and 51500 m government bonds, instead of 
52000 cash 


Interest on Government Debt 

Government securities usually have to bear interest if people are 
to be induced to hold them, and this m itself creates something of a 
problem The payment of interest on a government bond is an ex- 
penditure” — ^1 e , a cash outlay of government — and must itself be met 
by one of the ways suggested above by taxation, by printing money, 
or by selling more securities to banks or to the genei^ public If the 
government balances its budget, the interest on the debt represents a 
transfer of money from taxpayers to the debt holders If everyone w o 
paid uxes owned government debt m proportion to the taxes wludi 
he paid, this transfer would mean htUe. for what each person 
bursed in taxes out of one pocket would flow into another of ins 
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pockets in tlie form of interest on his government bonds In that case 
the distribution of income would not be directly affected by the 
amount of the debt Whether the debt were a million or a billion 
dollars would make little difference to tlie structure of incomes 
Where, however, the people who pay taxes and the people who own 
the debt are not the same group, government debt is an instrument 
for the transfer of income from the taxpayers to the debt holders The 
debt holders generally belong to the wealthy and to the middle class 
This remains true even when the debt is held largely by banks and 
insurance companies In that case the depositors of banks and the 
policyholders of insurance companies are indirect benefiaaries of the 
interest payments on the debt But bank deposits and insurance poli- 
cies are not held to any great extent by tlie poorest section of the popu- 
lation, whereas indirect taxation and sales taxes reach doivn into the 
lowest income groups The payment of interest on government debt, 
therefore, may result in a transfer of income from the very poor to the 
middle and upper classes — a result which is contrary to most other 
government poliaes This transfer could be prevented by a tax system 
planned with that end in view, but it is doubtful whether such an ob 
jecuve could he reconciled with otlier ends of tlie tax system Hence, 
there is strong likelihood that a large government debt will introduce 
a "legressive” feature into public finance 


The Conversion of Debt 

Someumes a government may reduce the interest payments which 
u has to make on its debt by the process known as "conversion ’’ This 
consists in bomowmg at a low rate of mterest in order to pay off a debt 
on which a high rate is paid Suppose that at a time when the rate of 
interest was high, the government borrowed ?100, 000,000 at a rate 
of mterest of 5 per cent per annum, the pnncipal to be repaid (or 
“redeemed") in tiventy years Suppose that at the end of the twenty 
years the rate of interest was only 3 per cent per annum Then the 
government could borrow another $100,000,000 at 3 per cent and pay 
off the old debt There would still be $100,000,000 of debt oustanding, 
but tlie government would now only have to pay out $3,000,000 m 
interest in each year instead of $5,000,000 


Advantages of a National Debt 

Although a national debt may have certain adverse effects on in- 
come distribution. It may have a balance of advantage up to surpris- 
ingly large levels We cannot perhaps agree with Daniel Welter 



484 MACROECONOMICS 

unqualifiedly tiiat “a nauonal debt is a national blessing" Nevnth^ 
less, theie is much to be said foi it It ceitainly contiibmes to political 
stability— a widely distiibuted national debt is peiliaps tlie best insur- 
ance policy a goveininent can have against the wiatli o£ its people It 
may also make positive contiibuuons to economic welfaie In a paiod 
when people as a whole wish to “save" — i e , inciease tlieii total assets 
— but when the mciease m leal assets which is economically advan 
tageous is not gieat enough to supply the demand loi “savings," an 
inaease in goveinnient debt is a useful way to achieve a use m tlie 
total of net woiths without accumulation of goods oi inflation of 
puces In a sense this use is fiaional, foi it only aiises because govern 
ment as such has no balance sheet and because noncmient tax habih 
ties aie not counted as liabilities in piivate balance sheets Because of 
this an incicase in government debt lesults not only m an mciease of 
total assets but also in an inciease m the net woitlis of the public The 
issuance of piivate debt inci eases assets and liabilities togetliei, and 
hence does not diiectly add to net woiths Because the desiie to in- 
cicase net woiths in the absence of opportunities foi accuiiiulaung 
veal capital is one of the piincipal somces of unemployment, an in 
cicase in goveininent debt may lesult in an maease m output 


Effect on Composition of Assets 

Although the maease of tlie national debt increases die total of net 
woiths, It also has an effect on the composition of assets, the effect of 
which IS not easy to assess The CMStence of a laige volume of safe, 
liquid assets m the foim of government bonds, even diough the rate 
of inteiest on them be low. may discouiage the accumulation of leal 
capital and hence may contiibute to the vay malady which the powth 
of the national debt is supposed to erne On die odin hand, die de- 
velopment of a class of leuUeis living off the mteiest on the naoona 
debt by ina easing consumption and diminishing the laboi orce w 
have effect in diishing unemployment as such. 
to the unemployment pioblem whicli involves the developm™^^ » 
class of lespectably but peiraanently unemployed does not peil ps 
lecommend itself too highly. 
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The growth in the proportion of bank assets in the form of govern- 
ment secunties is a striking result of the methods of war finance 
employed in World War II One result of this change is to undermine 
the control exercised by the Federal Reserve Banks over the commer- 
aal banks, because of the great increase in the liquidity of commercial 
bank assets The power of the Federal Reserve Banks to affect the 
reserve position of member banks by means of open-market policy is 
severely limited by the fact that any sharp reduction in the pnces of 
government secunties by Reserve Bank sales would endanger the 
solvency of the whole banking system Hence, under present batikmg 
laws almost the only curb on a very substantial expansion of bank 
credit IS the conservatism of the banks themselves 

Conclusion 

This concludes the present sketch of “macroeconomic" pnnciples 
and problems Much still needs to be done in this field, and the fron- 
tiers of knowledge are by no means closed Before we can proceed 
much further, however, it is necessary to return once more to the 
"microeconomic” and examine m detail the theory of a single eco- 
nomic organism in its relationships with others Only by establishmg 
the principles of behavior of the "atoms” of economic soaety can we 
develop a truly satisfactory account of the behavior of the groups and 
aggregates The laws which we have been studying m this part may be 
likened to the general laws of the behavior of gases in physics We 
must now go beyond the behavior of the mass and discuss the behavior 
of the molecules which compose it 


QUESTIONS AND EXERCISES 

"The mam economic busmess of government is to act as a 'Governor’— 
le, to throw inflauonary forces rato the system when ripfl^nnT. „ oc- 
curring and deflauonary forces when inflauon is occurring " Discuss and 
illustrate 

Distinguish between the "regulaUve" and the "posiuve" aspects of gov- 
eminent mtervention in economic life Then discuss the following prop 
osiuon 'It IS the failure of government to fulfill its posmve obligaUons 
wfo* forces it to engage in all kinds of unnecessary regulative activi- 

Define camfully M many meanings as you can which might apply to the 
ord inflauon Then discuss the following proposition "Inflauon is a 
dehberate swindle on the part of the government ” 

Under the Treaty of Versailles the German government had to pay a 
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6 


6 

7 


very sum to the Allies m reparation payments What do von thmi 
would be the effect of these payments on the foreign exchanm and 1 
the course of international trade? ™ 

Suppose the government deeded to exunguish the national debt by 
laising a capital levy, i e , by taking industrial secunties from their pro 
ent owneis m a "levy" and giving them to the present holdere of the 
nauonal debt in payment for government bonds What effect would this 
measme have on the distnbuuon of national mcome? Discuss the equity 
of such a proposal ’ 

Discuss the following proposition "The veloaty of arculation is the one 
uncontiollable element m the monetary system If we are to control 
money we must find anadotes for changes in its velocity of arculation" 
Suppose we have a system like that of Fig 72, page 475, m which the 

4 

private absorption function is S = S5 + ^ Fj The unit of income we 


suppose IS one billion doUais 

a What will be the equdibiium level of private disposable income for 
deficits of 0, 5, 10, 15, 20, 25? 

b Suppose now government absorption is 50 What tvill be (i) pnvate 
disposable income, and (ii) total national mcome for total tax collections 
of 25, 30, 35, 40, 45, 50? 

c Suppose now that government absorption nses to 100, and that the 
full employment level of total income at the current price level is 250 
How much must be collected m taxes if mflation and unemployment are 
to be avoided? 

d Suppose now government expenditure nses to 126, but that the 
practicable limits of the tax collection is 100 By how much ivill pnvate 
absorption at tlie equilibrium level of private disposable income have 
to fall if total mcome is to be kept at 250? 



PART III 

ELEMENTS OF THE MARGINAL 
ANALYSIS 




INTRODUCTION 


In the first part of this work the two principal weapons of analysis 
were the concepts of demand and supply It was assumed that for each 
commodity or service a supply schedule and a demand schedule could 
be constructed, the former showing how much would be supphed and 
the latter snowing how much would be demanded at each hypothetical 
price It tvas assumed also that the price of any product tended to reach 
the level at which the quantity supplied, given by the supply curve, 
and the quantity demanded, given by the demand curve, were equal 
With this slender equipment we have been able to draw a rough pic- 
ture of the whole complicated system of economic relationships 

Now the analysis must go deeper It will no longer suffice to assume 
merely that demand and supply curves exist, that some are elastic and 
some inelastic, or that some nse and fell The underlying forces which 
give shape to these curves, which detetmine their elastiaty, and which 
give nse to changes in their position must now be investigated The 
assumptions of perfect competition, on which much of supply and 
demand analysis is based, must also be scrutinized Perfect competi- 
tion IS rare m the actual world Indeed, as ideally represented in eco- 
nomic theory, perfect competinon does not eiust anywhere outside 
the imagination of the economists, although the organized commodity 
and secunty markets approximate the ideal case Over large areas of 
economic hfe other systems of market relationships— monopoly, mo- 
nopolistic competition, and oligopoly — are of great importance The 
analysis must therefore be extended to include these conditions Even 
here our analysis of demand and supply will be by no means useless, 
and the existence of monopolistic elements in the system will modify, 
but not destroy, the conclusions of the more simplified analysis of 
perfect competition 

The prinapal analytical tool of Part III will be the theory of an 
individual economic organism We shall first consider the theory of 
the individual firm, particularly with a view to discovering how an 
individual firm is likely to react to its environment We shall also 



examine the theory of an individual industry The theory of the firm 
and of the industry will make dear what forces he behind a long run 
supply curve under perfect compeution The theory of the firm will 
show us what determines the supply curve of lU individual product, 

1 e , what determines how much a single firm is willing to produce at 
MrVi price The theory of the mdustry will enable us to sura these 
individual supply curves to obtain the total supply curve tor a com 
modity. The theory of the individual firm and industry will also show 
us what u ntterlipg the demand curves for factors of production Then 
closely related to the theory of an individual firm will come the theory 
of an individual consumer, and with it the study of the forces which 
determine the position of demand cuives 

The theory of the individual firm will also enable us to solve prob 
lems relating to monopoly and imperfect compeution, it is, indeed, 
the ultimate foundauon on which the greater part of economic analy 

SIS IS built 


inn 



CHAPTER 23 


THE NATURE OF BUSINESS ENTERPRISE 


The foundation of the study of the supply of commodiUes is the 
study of theiT sellcTs, and the foundation of the study of the demand 
for commodities is tlie study of their buyers Sellers and buyers may be 
of many kinds There is the "occasional” buyer or seller — the widow 
who sells off her household goods, the church which sells an occasional 
supper, the unwary buyers at an auction or rummage sale Then there 
are the sales of "original producers" and the purchases of “ultimate 
consumers," which are important m considermg the demand for con- 
sumers’ goods and the supply of factors of production The most im- 
portant buyer and seller in our present economic order is, however, 
the business enterprise, or "firm ” The great bulk of finished and 
intermediate products is sold by firms The great bulk of the services 
of factors of production is bought by firms It is essential, therefore, to 
understand the essential functions of such an organization 

Inputs, Outputs, and the Process of Production 

A firm may be defined as an mstitution which buys things, trans- 
foims them in some way, and then sells them with the purpose of 
making a profit The things a firm buys we shall call "inputs " The 
thmgs It sells we shall call "outputs " The process whereby the things 
It buys are transformed into the things it sells we shall call the "process 
of production " In any process of buying to sell again a process of pro 
dwtion IS ahvays involved This is true even where the physical nature 
of the commodity does not change in the process A wheat merchant, 
who buys wheat at one ume and place and sells the identical wheat at 
another time and place, is organizing a process of production just as 
much as the miller who takes wheat and grinds it into another sub 
stance-flour Wheat in Liverpool in September is a different com 
modity from wheat in Chicago m June, just as flour is a different 
commodity from wheat 
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Profits 

Now, why does a firm do this? Why does it buy, transfonn, and sell? 
The answer is, to make profits To understand the nature of a Ann, 
then, we must understand exactly what is meant by “profits ” For if 
It IS the business of a firm to make profits, then clearly a firm will tty 
to make as much profit as it can This principle of the maxtmizalton 
of profits will guide us all through our discussion of the theory of the 
firm It IS imporunt, therefore, to know what is the "profit” which a 
firm tries to maximize 


"Virfual” Expenses and Receipts 

The common concept of profit is that it is the difference between 
the money received by a business and the money paid out Here, how 
ever, careful thought is needed We must try, if possible, to separate 
the business as such from the things which people do for the business 
We can see the importance of this in an example Suppose there are 
two farmers, each working identical farms Farmer A owns his farm, 
Farmer B does not, but pays $500 a year rent for it Both fanners fr^ 
the sale of their crops receive a sum of $3000 a year Both pay out, for 
labor, seed, equipment, repain, etc, a sum of $1000 Fanner A pays 
out a total of $1000 and has an excess of cash receipts oven c^ k 
pcnditures of $2000 Fanner B, because he has to pay $500 for his 
land, pays out altogether $1500, he has an excess of cash ^ 
cash «pmditu«s of only $1500 Is Farmer B’s farm P"’ 
therefore, than Farmer A's? Clearly not, for they are ‘dentiral faM 
The mere difference between the farmer's ^ 

expenditures m a given time, which we may caB the net ca^h w 
cerots ” 18 not a measure of profit, for we must take mto accoum th 
thing^ the farmer owns himself which 

this Example we should say that the f ^ 

of $2000 receives $500 in his capaaty as landowner 
and $1500 m his other capaaties 
Take another example Suppose there 
one of which is owned by die owner-shopkeeper and the 

IS a Cham store witli a j^id j j„an^r receives 

paid manager are equally good ® J J store are $2200. the 
$3800 a year The net cash «ceip ^ ^ 

net cash receipts of the independ ^ ^ ^ 
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independent grocer should make an allowance for the services which 
he renders to his own business 

It IS evident that our first definition of mputs as things which are 
bought by a business is too narrow, if we take it m a literal sense to 
mean things for which money is paid to outsiders Inputs must also 
mclude things which the proprietor of a business “buys from himself ” 
The payments which a business makes for mputs (called "expenses”) 
include not merely actual expenses paid out to other people They 
include also the “virtual expenses" — ^the payments made by the busi- 
ness to the proprietor not in his capacity as proprietor but in his 
capacity as the supplier of some mput used in the process of produc- 
tion which the business conducts In the first example the payment of 
$500 for rent in the case of Farmer A might be regarded as a payment 
from himself as a farmer to himself as a landowner Similarly, the 
$3800 paid for the services of management to the otvner of an inde- 
pendent grocery store may be regarded as a payment from the grocer 
as the oivner of a grocery business to himself as the manager of his own 
store 

The Business Defined by fhe "Process" 

It IS evident, therefore, that the process, not the individual who 
conducts It, IS what defines a busmess or an enterprise From the point 
of vieiv of detenmning the profitability of an enterprise, it does not 
matter whether the businessman himself oivns any, all, or none of the 
inputs or sources of mputs which are necessary for the process A busi- 
ness, therefore, is a process whereby certain mputs, valued in dollars 
in some way, are transformed into outputs, also valued in dollars in 
some ivay Just as there are inputs supplied by the owner of a business, 
the value of which is a "virtual," not an actual, expense, so there can 
be outputs consumed by the cnvner of a busmess, the value of which 
forms "virtual," not actual, receipts Agam, in the case of our tivo 
identical formers, suppose each grew $100 worth of potatoes, but sup- 
pose Farmer A sold all his on the market, while Farmer B ate hts at 
home Farmer A’s net cash receipts, because of this fact, would be $100 
more than Farmer B’s Nevertheless, we should not say that Farm A 
was more profitable, the potatoes of Farm B, even though eaten at 
home, constitute output of the form just as do the potatoes of Farm A 

Profit and Valuation 

Can We then define the profits of a busmess in any period of time as 
the difference between the dollar ^ue of the outputs, includin g those 
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sold and those not sold, and the dollar value of the inputs, also 
mg those bought and those not bought, during the mterval of tune in 
question? The answer is yes— again if we are careful about what in 
puts and outputs mean 

Imagine again two identical farms at the beginnmg of a year Bar 
mg the year each yields $3000 worth of agricultural produce The 
value of tlie land, labor, seed, etc., used on each farm during the year 
is $1200 During the year Fanner A buys a tractor for $800, which is 
still worth $800 at the end of the year His net cash receipts during die 
year will be only ($3000 — 1200 — 800) or $1000, while Farmer B’s net 
cash receipts will be $1800 We still would not say, however, that 
Farm A was less profitable than Farm B Evidently we must take into 
account not only the final commodines produced by the faun but also 
the addition to the value of the possessions of the farm In the above 
case the "revenue” of the farm during the year was $3800— $3000 
representing commodities sold or used, $800 representing an increase 
in the value of the farm equipment To use another example suppose 
that the net cash receipts of Farmer A were $1000 and the net cash 
receipts of Farmer B were $1800 Farmer A, however, kept his farm in 
good condition all the year— weeding his fields, fertilizing hu ground, 
repairing his buildings and equipment — and Fanner B neglected to 
do all this That is to say. Fanner A spent the $800 necessary to keep 
up the value of his farm, and Farmer B did not, with the result that 
his farm was worth $800 less than it was at the beginnmg of the year 
Evidently this $800 loss of value from the $1800 net cash receipts of 
Farmer B should be deducted m order to compare his profits with 
those of Farmer A 


Values as Virtual Expenses and Receipts 

Evidently in calculaung the profits of a given year 
the value of the property possessed by *e busmws « 
of the year among the virtual expenses for the year, and ^ 

1 nrJperty of the business at the end of the year among the viri^ 
SCtSe year Otherwise it will appear as b— " 

are rLmg down the value of their property ^e mafang 

while businesses which are building up the P 

making small profits or even f 

for a given year we must think of the ^ 

Itself all the things it owned at the year These 

things It supplied to the the purchase of inputs 

must be added to the actual payments of cash in me pui 
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to find the total of "virtual" expenses Then we must thmh of the 
business as if it “sold" to itself all the dungs it owned at the end of a 
year and the thmgs produced by it and used by its oimeis, and these 
must be added to the cash received from the sale of outputs m order 
to find the total of “virtual" receipts Then the "profit" in that year 
is the difference betiveen the total receipts and the total expenses as 
above defined For example, suppose a boot polish firm had property 
valued at $20,000 at the beginning of the year Suppose that it spent 
m the actual or virtual purchase of inputs a sum of $10,000 Its prop- 
erty at the end of the year ivas worth $21,000 and the receipts, actual 
or virtual, which it obtamed from the sale of its output amounted to 
$11,000 Then the "profit" m that year would amount to $(21,000 -h 
11,000 — 20,000 — 10,000), or $2000 This is the sum which would ac- 
crue to the oivners of the busmess m that capacity, as a result of the 
year’s transactions 


The Rate of Profit 

Even now, howei'er, we are not quite out of the wood Can we al- 
ways say that if tivo businesses each show a profit of $2000 in a given 
year they are equally profitable? Clearly not, if one of them starts off 
with a much greater value of property than the other If one busmess, 
for instance, has property worth $20,000 and makes a profit of $2000 
m one year, the iat« of profit in that year amounts to 10 per cent per 
annum If a busmess which started off mth property worth $40,000 
makes a profit of $2000 in the year, the rate of profit is only 5 per cent 
per annum The second business is evidently less profitable the 
first It IS the rate of profit, therefore, by which the profitabihty of 
different enterprises must be compared Nevertheless, if it can be as- 
sumed that the value of the property of an enterprise remains con- 
stant, which IS frequently the case, then the greater the annual amount 
of profit, the greater will be the rate of profit In such a case we can 
assume without much difficulty that a firm rvishes to make its annual 
profit as great as possible 


Difficulties of Valuation 

It IS evident that profit cannot be calculated without valuation 

vahiauon on the one hand of inputs and outputs which are supplied 
or used by the owners themselves, and on the other hand of property 
which the busmess possesses All these valuauons are subject to some 
degrre of error Consequently, the calculation of profit for any one 
year likewise mvolves some degree of error As the annual profit de- 
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pends directly on the difference between the value of the firm’s prop 
erty at the beginning of the year and its value at the end of the year, 
errors in these valuations— especially if they are in different directions 
— ^may create very large errors in the calculation of the annual profit 
We cannot at this stage discuss the methods and the theory of the 
valuation of property It is suflfcient to note that whatever methods 
are adopted, a certain margin of error is always possible 


Profit os the Reward of Ownership 
Now that “profit” has been defined, the next question is, “Who 
gets it, and for what?” The answer is that profits, in the sense in which 
we have defined them here, go to the owners of the business, i e , the 
owners of the things which the busmess, as an entity, owns Almost any 
process of production involves the creation of things that are valuable 
Consider, for mstance, the prodncuon of cloth It starts by breeding 
and feeding sheep. Services of land and of labor, with some equip- 
ment, are bought at this stage, and the result is a sheep— a valuable 
object which, in a soaety like outs, must be owned by someone The 
sheep IS sheared, the wool is baled, transported, combed, washed-all 
the time growing m value as it approaches the stage of its final useful 
ness Then the wool is spun into yarn, which also has value The yarn 
IS woven into cloth, which also has value. It is evident that this is a 
process of production whereby cerum services of land, labor, and 
equipment are gradually transformed, over a period of time, into 
cloth A piece of cloth is the result of the cooperation of sheep raisers, 
sheep land, sheep-farmmg equipment, transport workers and equip 
ment, wool washers and carders and their equipment, wool salesmen 
and brokers, spinners and their equipment, and finally weavers and 
their equipment This cooperauon is possible only because the rmh 
of the activity of all these peisons and their equipment can be em- 
bodied^ physical objeii-wool or yam or cloth Somebody has to 
own this WOOL im, or cloth as tt passes through all the 
staees of production Similarly, somebody has to own 
—the sheL and shears, the factones and looms— widi which the °p ^ 

involved in the process of production. 

The Capitalist as the “Real" Employer a,. 

We must be quite clear IbHaually does 

employer is not the personnel manager, the man 
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the hiring and firing, for he is merely working on behalf of some other 
person Who, then, is this other person — the “real” employer? He is 
the "capitalist,” the person or institution which owns the money paid 
to workers (or to the owners of any other mput whidi is bought) and 
which owns the product of the work after it is done We have seen 
earlier that any purchase, whether of labor or of anything else, is 
essentially an exchange When a worker is employed for a week, m 
the first instance there is an exchange of a week’s labor for, let us say, 
$50 m money At the beginning of the week the employer had at least 
$50 in money, the worker had the possibility of doing a week's work 
At the end of the week the worker has $50 m money, the employer has 
the result of the work The result of the work will be some commodity 
which, if the labor has been applied fruitfully, has become more 
valuable on account of the work ^ne That is to say, the employer has 
exchanged $50 m money for at least $50 worth of “goods” created by 
the worker’s labor Suppose the worker is a weaver, m a week he may 
have converted a pile of yam worth $100 into a pile of cloth worth 
$160 In that case the employer will have profited by the exchange, 
if the wage of the worker is $50, for he has exchanged $50 in money 
for $60 in goods At the end of the week, therefore, the employer, 
because he is an employer, oivns goods In fact, the aa of bemg an 
employer is the act of transforming money mto goods— and of coune, 
by a correlative process, of transforming goods into money by the sale 
of output 


Production us the Creation of Goods 

Thus, any process of producuon which takes Ume necessarily in- 
volves the creation of valuable objects—goods The person or mstitu- 
tion which buys the inputs that go to make up the process, of necessity 
comes to be the owner of these goods The purchase of any input gives 
to the purchaser a good which he did not have before, and, what is 
more, it gives him a good which would not have existed at all if he 
had not purchased the mput Unbought labor resulu in nothing The 
weaver does not possess so much "weavmg” which he can sell to the 
employer any time he likes Weaving can only come into existence as 
It IS sold or bought, in other words, if the "weaving” of one week is 
not bought It simply ceases to exist— so much is lost which might have 
been produced Consequently, the purchase of labor is more than the 
purchase of a commodity, it involves the creation of a commodity 
which would not have been brought mto existence if the labor had 

T does not buy in a certain 

week, the wheat that he might have bought is still in existence and 
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may be bought at some other ame or by some other person If, how- 
ever, a buyer of labor does not buy m a paracular week, the labor he 
might have bought cannot be bought again, it has perished in the 
drought of idleness Labor is the most perishable of all commodiues. 
It must be taken m the instant of its birth, or it vanishes from the 
earth 


Why Does Profit Exist? 

Profit, then, is received by the owner of the commodities, i e , of the 
valuable objects, which are the result of a process of producaon, and 
the owner oivns these commodiaes because he is the purdiaser of 
inputs The quesaons immediately arise, "Why does lie owner of 
goods receive an income because of that ownership?” “Why does profit 
exist?" In other ivords, how does it come about that the value of the 
outputs in a process of producUon is greater than the value of the 
inputs, for profit, as we have seen, is the difference between the value 
of the outputs and the value of the inputs Why does not the competi- 
tion of busmessmen force down the prices of outputs and the 
pnces of inputs until these values are equal and there is no “profit" 
in the proper sense of the term? 

Even if profit m tins sense were abolished, management would still 
be paid, for management is an item of input, labor would be paid, the 
suppliers of the services of equipment would be paid, though only 
enough to cover the value of the inputs used in making the eqmp- 
ment. Why, we may ask, should the capitalist, i e , the owner of the 
goods m the process, receive an income, as apparently he does 
active in this capacity? Notice that we are not here suggesung Aat Ae 
mdependent grocer should get nothing for his labor, or that *e 
vate businessman should get nothing for his management, ^1 th^ 
ILngs are inputs, and will have to be paid for But can we truly say 
that ownership, plain and simple, « an mput? ^^by 

clearly m the case of a corporation Here 

the holders of oidinary shares, play practically no part in^ ^ 

A»em» Tdephme Telnppt OW „ 

could still provide telephone service, even ‘f « S 

stockholders, for the stockholders know /to the 

except how to talk into them, and they repair, 

working of the company jo^ owiTirand their 
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That IS to say, they own, collectively, the things which belong to the 
company, they own the factories, the machines, the equipment, the 
wires and exchanges and telephones, the stocks of goods m process, 
and the money which belongs to the company 

Employment as an Exchange of Money for Goods 

This perhaps will give a clue as to the real function of owner^ip 
Because the stockholders are the owners of the money which the 
company possesses, they are also the employers — the real purchasers 
— of all the things which it buys Every time an agent of the company 
buys anything, whether he is a repairman buying a length of wire or a 
personnel manager hiring a trouble shooter, the company, and 
through It Its owners, has relinquished the possession of a certain 
amount of liquid funds and has acquired the possession of a certain 
amount of thmgs having value As a result of the purchase of a coil 
of wire for J5, the corporation owns $5 less money and an extra coil 
of wire As a result of the purchase of 550 worth of labor, the corpora- 
tion owns 550 less money and the result of that labor 

Risks of Ownership 

Now, people will not make an exchange of money for something 
which IS bought with money unless they feel that the pvrhangp u 
worth while— unless, that is to say, they feel that it is better to possess 
the good than to possess the money Possessing goods has certain risks 
and inconvemences attached to it which are not attached to the posses- 
sion of money Although it is true that the purchasing power of money 
may change, the nsk of change of the purchasing power of any particu- 
lar goods IS even greater A thousand dollars in money, of course, may 
be worth less next year than it is this year, in terms of what it will buy 
If we hold money, therefore, we stand to lose in the purchasing power 
of what we own by a rise m the general level of prices But if we 
possess a commodity— such as wool— we stand to lose not merely if the 
general price level falls but also if the price of wool falls relative to 
other thmgs It is therefore usually considered that a greater nsk is 
involved m the possession of goods than in the possession of money 

There are also other inconveniences If I possess money^liquid 
funds-my possessions are immediately exchangeable for anything 
that IS on sale In any emergency I can transform my possessions im- 
mediately into any form I hke This is an attribute which we have 

a ready met, called "liquidity ’’ Goods, however, are not "liqmd" 

1 e , they are not readily exchangeable and are not, therefore so uipful 
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in m emergency Suppose, for instance, that there « a snHH. c 
m demand, so that the goods which a firm hw been 
. Ml „ p,„ A e» .hM, . ShtiCai* 

able to adjust to this situation, it wiU not be abl! to rf. I t ^ 

the production of other goods more in demand A firm whii^I l,o j 
-which has a comfortable proportion of its assets in the foS 
mon^-will be able to start production of new commodities and ij 
^ able to survive the shock of readjustment Liquid assets are lAe 

reserves ofhealth”_they enable an economic body to surviveadvSi 

changes m its environment 


Profit as a Reward for Owning Nonliqoid Goods 

If people are not paid for owning goods, therefore— i e , for having 
been employers, purchasers of inputs-they will try to transform 
these goods into money, for money is usually the most convenient 
form of property to hold The attempt to transform a great volnme 
of goods into money, however, will cause stupendous disturbances 
in the economic system Suppose, for example, that the pnees of out- 
puts and of inputs stand m such a proportion that there is no profit 
to be made by the owners of goods — i e , by capitalists — the value of 
outputs bemg just equal to the value of mputs The ownen of goods 
will not be satisfied with this condition, if the possession of goods 
brings no reward to counterbalance its inconvemences and nslts, the 
possessors will attempt to turn their holdmgs into money They will 
cease buying mputs, for a purchase, as we have seen, is an exchange 
of money for goods, and the ownen of money will prefer to keep it 
rather than to exchange it for goods They will also attempt to sell all 
the output they can, i e , they will attempt to sell off the goods they 
own. In other words, they will attempt to “liquidate," i e , transform 
iheir property, by exchange, from the form of goods to the form of 
money The result will be a fall in the demand for inputs, leading, 
if the market is competitive, to a fell m their price There will also 
be a nse in the supply curves of output as businessmen try to liquidate 
their stocks This increase m the desire to exchange goods for money 
will cause a fell in the jirices of goods, which will make the holding 
and acquisition of goods even less profitable and will accentuate the 
fell in demand for input and the nse m the supply curves of output. 
This m Its turn will lead to a still greater fell m prices 
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Evil Results of a Failure of Profits 

It IS evident, therefore, that the disappearance of profits would 
result m very serious disturbances to any free competitive system, 
disturbances so serious that it is doubtful whether the system could 
remain unchanged If all prices, including the prices of input, were 
fiexible, then the disappearance of profits would involve the system 
m a dizzy and apparently bottomless deflation of prices If, as is in 
fact the case, certain prices — for instance, the price of labor — are 
inflexible, the result will be large-scale unemployment, until the price 
hill IS checked by the increasing scarcity of goods We cannot go into 
the details of the phenomenon at this point, but we can readily see 
that if profits are insufficient to compensate the owners of goods for the 
risks and unpleasantness involved, the actions of these owners will 
run the economic system mto very serious trouble Owners must be 
paid in order to prevent them from trying to turn too many of their 
goods into money But almost every process of production involves 
the existence at any moment of a stoti of goods — sheep, wool, yam, 
cloth, factories, machines, and so on These things must be owned by 
someone, even in a communist society they are owned by the state 
And the owners are of necessity the employers of factors of produc- 
tion The funcuon of exchanging money for inputs, i e , the employ- 
ing function, IS essentially the same function as ownership And it is 
m order to induce people to fulfill this funaion that in a capitalist 
society profits have to be paid ’ 


The Vertical Division of the Process of Production Integration 
One other fact about the process of production we must notice 
Producuon is not usually under the control of a smgle business from 
start to finish We could, of coune, imagine a process in which the 
only inputs bought were the services of land and labor, m which every 
unplement was made and oivned by the business which used it, and 
in which all raw materials were extracted by the same busmess This 
state of affairs, however, is practically unknown, the nearest approxi- 
mauon to it might be found in pnmitive societies where fiiih>TTn,.» 


«It should be pointed out aln that the leralt of low proBts in business enternrHe 

It’ae mBB “ "dl M into hquid^sets 

m Se oft™™ prefer «o hold his assets 

™ ^ hoiira, jewels, stamp olleaions and so on— espeaally if there is anv lone 

broadest gcneialiauon irould Lem to be tterefoil 
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for instance, might catch fish, using nets which they had made them- 
selves, from boats which they had built themselves — fish which they 
themselves then sold to the ultimate consumers But m modem 
economic society virtually all enterprises buy some things which have 
been made by other enterprises Some of the inputs of any given enter- 
pnse are the outputs of other enterprises Coal, for instance, k the 
output of a coal mine but the input of an electric lig^t plant 'Wheat 
IS the output of a fanner, the input of a miller Flour is the output of 
a miller, the input of a baker Looms may be the output of a loom 
factory, the input of a cotton milL So we could go on through m- 
numerable instances 

This is but another illustraaon of the pnnciple of speaahauon 


which we noted in Chapter 2 If the farmer speciahzes m the pro 
duction of wheat and the miller specializes m the grindmg of wheat 
into flour, both become expert at their jobs and so produce more 
flour between them than they could if each farmer tried to gnnd and 


each miller tried to grow his own wheat 
The process whereby more and more related processes are brought 
under one control is called “mtegration ” If a steel null, for instance, 
purchased a coal mine or an iron ore name, coal and iron ore being 
inputs of steel production, or if it puichased a pressmg null, raw 
steel being the mput of a pressing mill, we should say that the piKW 
was being "integrated ” Fiequently economies are to be gimed by 
such integiauon of control, while retaining the advantages of special- 
ized managers in the conduct of each operation 


The Pricing of Infermediote Products 
Even m this case, however, the individual process retains a cmam 
ludwidualitv of its own The owner of a coal mmc plus a steel null 
S wtt ro have some estimate of how profitable these enterpr^ 

„ do to te »ji . pto “fc 

the coal mine to the steel mill, even thoug urniselE as coal 

transfer. We can imagine the owner is used, 

owner. &om himself as steel mill, a 

the payment for the coal is a v set a price on 

virtual revenue for the coal mine P ^ 

the coal equal to the pnce at die price were set 

to calculate the profitability f rofitable, the coal mine 

above this, the steel were set too low, the 

more profitable than it should be, if the price 
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coal mine would appear less profitable, the steel null more profitable 
than It should be If, of course, the commodity were unique, so that 
no outside market eusted, the case would be a little more difficult, 
but this IS rare In such a case we should probably say that the "cor- 
rect” price was that which would make the profitability of the two 
enterpnses equal The higher the price assigned to coal, the more 
profitable would be the coal mine, the less profitable the steel mill 
Obviously, there will be some price of the intermediate product at 
which the profitability of the two enterprises is equal 

Not Fundamentally Affected by Integration 

Whether processes are integrated or not does not make much differ- 
ence to the principles which we have outlined in this chapter If 
processes are “dismtegrated” — i e , if intermediate products, m which 
there is a competitive market, pass from one enterpnse to another as 
the output of one process and the mput of another — there will be a 
tendency for the actual prices of these products to adjust themselves 
to the point where the real profitability of all enterpnses is the same 
For if the price of coal is so high that coal mines are more profitable 
than the enterpnses which use coal, the coal industry will expand and 
the pnce of coal will fall If the price is so low that coal mines are less 
profitable than other mdustnes, the output of coal will contract and 
the pnce will rise The integration of processes may interfere some- 
what with the competitive nature of the markets for intermediate 
products Nevertlieless, the principle still applies that the price of the 
intermediate product will tend to be fixed at the point where the 
profitability of the enterpnse whidi produces it is equal to the profit 
abihty of the enterprise which uses it 


QUESTIONS EXERCISES 

1 Drfne carefuUy, in your own words, the following terms (a) a film, 
ffi) input, (c) output, (d) virtual receipts, (e) actual receipts, (f) profit, 
(g) intermediate products, (h) capitalists 

2 Would you say that the followmg insutuuons were "firms"? (a) a village 

blaclumth, (b) a collep, (c) an orphan asylum, (d) a government, (e) a 
s"ae? “ fe) a consumen’ cooperative 

^ ^ P“"‘ y®" endeavor to stnve 

af er. If you were (a) the general manager of a department store, (b^the 
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treasurer of a coUege, (c) a farmer? Try to define these aims carefuUy m 
quantitative terms ^ 

5 The following table gives finanaal information about two farms 



Farm A 

FannB 

Total cash receipts 

Total ca^ outlays 

$ 8,000 
6,000 

$11,000 

7,000 

Value of land, buildings, and 

equipment, Jan 1 

Value of land, buildings and 

25,000 

30,000 

eqtupment, Dec 31 

26,000 

29,500 


Both fanners own their ovm land, buildings, and equipment Farmer A 
could get a job working for another man for $2000 a year He has no 
wife Fanner B could get another job at $1800 a year He has a wife who 
works half time on the farm, and who could earn $1200 a year if em 
ployed full time elsewhere Which is the more profitable farm? 



CHAPTER 24 


FORMS OF BUSINESS ORGANIZATION 


The pnnaples outlined in the preceding chapter will enable us to 
understand more fully many of the phenomena of economic develop- 
ment and organization Before going on to study m detail the theory 
of the conduct of the firm, therefore, we may profitably pause to 
consider how the oiganization of the firm, and of the function of 
enterprise, has developed, even at the risk of some digression 

Development of Specialized Occupations 

Generally speaking, the story of economic development is one of 
increasing specialization As soon as any kind of social life appears, 
there must be specialization Even in tribal society some people are 
hunters, some fishers, some fanners, some pnests, and some chiefs 
In primitive soaety, however, the specialization is almost all along 
commodity Imes, that is, men are divided into “mdustries” or "oc- 
cupations," but within each occupation there is little specialization 
The fisherman will own his boats and nets, do his own sailing and 
marketing, the farmer will own his implements and land and sell 
his own crops In such a soaety the services of enterprise as such are 
not clearly distinguished from the services of labor and equipment 
The "income" which any group gets from the exchange of its product 
IS a payment for all the services performed in the production of the 
commodity sold 

Development of Intermediate Products 

The next stage m development seems to be the growth of markets 
for mtermediate products A craft of boat builden splits off from 
the fishermen, implement makeis begin to form a trade of their 
own, the shepherd and the spinner and the weaver establish separate 
trades The commodities exchanged now include not merely final 
consumpuon goods but mteimediate products— boats, plows, wool, 
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yam, cloth, and so on When society gets to this st^. the institution 
ot money becomes a necessity Very primitive specialization is pos- 
sible on a barter basis, but as soon as intermediate products begin 
to be bought and sold the barter system breaks doirn Usually some 
commodity in common demand, such as cattle, comes to be the unit 
of account (Note that our adjective “pecuniary” comes from the 
I,:i tin pecus, meaning cattle ) Quite complex cmliations can flourish 
on this "craft" basis, in which each craftsman performs only part of a 
process, working perhaps with materials which he has brought fiom 
another craftsman and perhaps selling his product to yet another 
craftsman to work up fuller Ancient civiliation, and even medieval 
civilization, was built in part on this level of specialization The 
typical "firm” was a craftsman, or a group of craftsmen, buyuig their 
own raw materials, owning their simple tools, workmg in their own 
homes, and selhng their own product. 


The Specialization of Enterprise* First in Agriculture 

Enterpnse as a specialized acuvity probably began first m agn 
culture, in the development of specialized ownership of domestx 
animals and of slaves, who from an economi^oint of cm to 
be regarded as a kind of domestic animal The 
estate was the first capitalist Even m the ancient world the speaalra 
uon of ownership as such was common The landed 

nTuce, however, that the ”tcuto^ commodmes 

long run, a more xhe^Bistence of the peasant 

than the small owner all rolled into 

proprietor— who is woiker and emp y ^ 

one— through all civilizations ““ ® ^ to 

striking facts of histo^ ^S^bed W large-scale operation, ex- 
be many important advanrages js probably beranse 

cept under rather unusual circumstanc h ^e reduced to a rou- 

the management of as it comes, and cannot wait 

tme. the farmer must take opportunity as 

for orders 
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The Domestic System 

In industry the specialization of enterprise begins with what is 
called the "domestic system ” This is a system in wliicli the individual 
craftsman still works in liis oivn home and with liis own tools, but 
tlie activities of marketing are taken over by a specialized merchant 
or middleman This is what we should expect, for of all die activities 
which a purely independent craftsman has to perform, markeung is 
least like liis other activities An independent weaver, for instance, 
has to buy his own yarn and sell the cloth which he makes from it 
Both these activities may be troublesome to him, for his skill at weav- 
ing IS totally different from the skill required in buying and selling 
Consequently, those weavers who find that they are more skilled at 
buying and selling than at weaving may specialize in die trade of buy- 
ing and selling— le, they may become merchants A merchant 
clothier of the fifteendi century m England bought yam, gave it out 
to weavers to weave, paid them for their work, and took the cloth 
they wove Notice now the subtle and significant change which has 
taken place in the status of the weaver as he is transformed from an 
independent craftsman to a domestic worker Although he works m 
his own home and with his own loom he is m effect an employee of the 
merchant, for he does not own die yam on which he works or the cloth 
which he produces It is because the merchant owns the yam and the 
cloth that the weaver is an employee The merchant does not buy 
cloth from the weaver, for the weaver does not own die cloth, he buys 
the labor of the weaver and the services of the weaver’s looms and 
workrooms 


The Factory System 

The next step is more spectacular but not, perhaps, really so signifi- 
cant as the change from the craft to the domestic system This is the 
development of factories The factory is a child of power, as long as 
the only power used in production was the power of human or even of 
animal muscles, there was little point in collecung workers and their 
implements together into factones But once devices were discovered, 
first for using water power and later for using die power of coal and 
steam, the difficulties of transporung power led to the buildmg of 
factories and the aggregation of workers into industrial towns As 
power could not go to the worker, the worker had to go to the power 

OTa single steam 

engine was sufficient to dnve a number of machines Fot purely 
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technical reasons an efficient source of power could not be devised 
which ■was small enough to drive a single machine This fact in itself 
was probably enough to make factory production profitable Another 
development which favored the growth of factories was the increasing 
specialization of processes, making it convenient to have a number of 
machines of different types located m the same building so that mate 
nals in process could be passed quickly and cheaply from one opera 
tion to ie next 


The Private Entrepreneur 

The growtli in the size of the industrial unit, or "plant,” led to a 
great expansion of the form of emerpnse run by a manager-capialist, 
or "small businessman ” The small businessman generally owns the 
capital of his business, that is, he owns the raw materials and equip 
ment used m the course of the process He also directly supervises 
the management of the enterprise He himself performs the open 
uons of purcliase and sale, he personally supervises the ivorkeis and 
IS lesponWe for the efficient cooperation of the vanons mpnts which 
he UKS In this foim of enterprise the worker is a worker ^re^ 
simple who sells notliing but tlic only thmg he owns-his later The 
employer is also completely speoalized, performing none of the mm 
mon tisks of labor himself bat confinmg himself to the operations of 

workers’ coopeiauves in winch the capital equipm 
rials were owned by ^o^sLas 

though the cnvnership of t e capi owine to the great sue d 

now outside the reach of a sing e impossible fat 

the capital involved, it might not ^ml and raw 

a group of workers to own ei cooperauve form of 

materials In some ^ manufactunng industry, 

enterpnse has been successfd j^ilure For reasons con 

howmier, it has been an almost ““Pf " ^ „£ ^en, the fonn 
nected with the natural J those who are not cm 

of enterpnse which is owned and guided ny 
ployed by it has been the most successful 

The Partnership the form of 

As tlie size of the unit of develo^ent iws the part”"' 

prise developed The first stage in this deve opm 
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shtp, ra which two or more persons owned a business between them 
Partnerships are of several kinds In one kind each partner owns an 
equal share in the business and takes an equal responsibility for the 
conduct of the business In another kind some partners own large 
shares, some small shares, of the business In yet another kmd some 
partners take an active responsibility for the conduct of the business 
and other partners merely contribute otvnership, i e , are “sleeping 
partners ” The fundamental pnnaple of the partnership, however, is 
tlie same in all cases In so far as any one of the partners perform serv- 
ices (e g , of management) for the business, he should be paid for those 
services just as any input has to be paid for Then any excess of the 
value of outputs over the value of mputs, i e , any “profit," should be 
divided among the partnen in proportion to their share m the capital 
of the business ' This is an example of the prinaple of the preceding 
chapter— that profits belong to die oivners of the capital mvested in 
the enterprise which makes them 


Defects of the Partnership 


There are two features of the partnership which frequently cause in- 
convenience One IS the feet that a partnership is merely an agreement 
betiveen individuals and not an oigamzation which exists apart from 
the individuak who compose it Hence, important decisions can 
rarely be taken without the consent of all the partners This limits 
severely the number of people who can participate m a partnership 
Hence also, if one of die partners dies or wishes to withdraw from the 
partnership, the whole agreement must be redrawn 
The other inconvenient feature is that the partners are usually 
hable, each mdividually, for all the debts of the business Thus, if 
a partnership fells, all the property of the partners, whether it per- 
tains to the business or not, passes mto the possession of the business 
when It IS liquidated Suppose, for instance, that Mr A and Mr B 
were equal partners in a busmess which failed with debts amnnnMng 
to $50,000 and assets amounung to $20,000 Suppose that Mr A’s 
property outside the business amounted to $10,000 and Mr B’s 
amounted to $20,000 Then Mr A would have to hand over all his 
property to satisfy the claims of the business, and Mr B also would 
have to hand over all his property, in spite of the fact that their 
OTiginal shares were equal In this case the creditor ivould not lose, 
for they would be able to draw upon not only the property of the 
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business itself but also the personal property of the partnecs Thu 
feature is called “unlimited liability ” 


Intermediate Forms 

In order to remedy these defects many forms of business orgamza 
tion have been tned For mstance, there are limited partnenhips, 
in which the liability of some of the partners is limited to the share 
of capital which they hold In this case if the business fails, the hmited 
partners do not lose their personal property outside the business The 
/iifflrulne!! which arise because the partnership is merely an agreement 
between individuals are avoided m the form of organization known 
as the joint-stock company, in which the organization is permanent, 
may be delegated by the oivners to one or more directois, 
and the shares of orvnership are transferable In this case the orgamza 
tion exists apart from its owners, who may change, and the owners 
do not have to take any active part m the management However, the 
loint-stock company may still have unlimited liability In that case 
the shares of orvnership mvolve the oivners m responsibthty for the 
debts of the company even up to the extent of their whole personal 

capital 


The Corporation 

The most highly developed form of organization, and one which 
IS perhaps most characteristic of the 
The corporation is a joint-stock company wi* 

England It is usually called a "limited liabihty company It is 
"leral person,” which exists, can buy. sell, orvn. 
enSy apart from the stockholders who own it 
;luon' cmn lay claim only to the 

corporation as such They cannot lay claim to *e private pr party 
the shareholders, except m some special cas» .^ration, as a 

Aliou^. th. .»cktaldm of Ho 

group llioy P'>7 “ 

organization They elect a boa ,™l,er of shares which he 

a ^mber of votes in proportion to J^Seeate^the responsibility 
owns To these directors the stockholders deli^e to P 

.uroddog.ro dio of ^ 

a liquidated 
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managers and reserve to themselves only the right of decision on 
fundamental matters of policy 

The Corporation a Legal Concept 

It should be remembered that the corporation is a legal rather than 
a stnctly economic concept, and is as much a part of the political 
organization as of the economic organization of society The corpora- 
tion IS in fact, if not in theory, one of the brood of smaller leviathans 
which cluster around the great leviathan of the state That is to say. 
It IS an instrument of local economic government, much as the county 
or town authorities are instruments of local political government It 
IS not, perhaps, far-fetched to draw an analogy between the relation- 
ships of corporations to the state today and the relationships of the 
feudal lords to the king in medieval times The king granted certain 
rights and privileges to the barons because he could not otherwise 
administer his kmgdom The power of the barons in theory derived 
from the king, but in practice frequently the king was controlled by 
the barons Similarly, the great corporations are the "barons” of 
modem life Their privileges are in theory derived from the state 
Agam, however, in practice the "barons” may control the "king” 
Between the formal structure of pohtical and legal relationships and 
the real structure of power and policy making there is usually little 
correspondence Law is fiction, power is personal, though law is the 
framework within which power works 

Economic Consequences of the Corporation 

The corporauon, therefore, is not necessarily to be identified with 
any particular form of economic organization, such as "big business ” 
It IS true that the corporate form of organization is particularly ap- 
propriate for large-scale enterprises It may be equally appropriate, 
however, in small-scale enterprises Whenever men unite in an enter- 
prise which they wish to keep m some measure separate from their other 
concerns, and in which they wish to be able to delegate responsibility, 
the corporate form is usually the most satisfactory Nevertheless, the 
legal institution of incorporation has had important economic conse- 
quences It has in particular permitted an enormous extension of 
specialized financial relationships, providing for almost every degree 
of risk or of ownership in which an investor might wish to indulge 
The variety of corporauon secunues is almost inexhaustible, ranging 
from mortgage bonds, ordinary bonds, cumulative preference shares, 
ordinary preference shares, ordinary shares, even down to nonvoting 
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ordinary ahares Thu variety has in itself elaborated the possibilities 
of fraud, for the financial stiuaure of a corporation can become so 
complex that no mvestor, unless he is a finanaal genius, can find out 
what assets really correspond to the equity that he possesses 

The Pytarntding of Conttol Another important consequence of 
the corporate form is the development of &e “holding company" 
and the “pyramidmg” of control Because of the “dollar democracy" 
of the corporauon (one share, one vote) any person or group who 
could control even 51 per cent of the votmg stock could control the 
corporauon Suppose, for mstance, that Corporation A had 11,000,000 
in votmg stock Anyone who controlled $501,000 of this could control 
the corporation Suppose now that a corporation (B) ivas floated, with 
a capital of, say, $501,000, for the purpose of holding stock m A 
Anyone who held $251,000 of stock in B could control both B and A 
Similarly, if another corporauon (C) was formed to hold the stock rf 
B, anyone who held $126,000 of stock m C would control both B and 
A The corporate form, therefore, makes it relauvely easy to build up 
vast mdustnal "empires” of control, such as the Insull empire, on a 
relauvely small amount of actual ownership 


The Survival of Older Forms of Enterprise 
It must not be thought that the older forms of enterprise haw been 
supeneded altogether by the newer forms Although ^ ^ 

prise may be dommant at one period of history and another at another 
^lod Lamples of almost all previous forms can be found at ay 

die stock are frequently owned *>7 In 

in our day is the corporauon 


profits, the difference between the value P 
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inputs, belong to the owners of a business m propoition to the share 
winch tliey own This principle applies eicn to aiiothci fonii of busi- 
ness oiganization— the cooperatisc society— which has risen into im- 
portance in the past hiindicd years and which may be of esen gicatcr 
importance in tlic fimirc A coopcratisc society is a business owned by 
the people who purchase fiom it, or who sell to it, in the pioportion 
of the amount of their purchases or sales In the case of a corpoiation 
the ultimate owners of the properly of the corporation, and iheiefoic 
of Uic profits which it inaLcs, aic siocklioldeis — people who may not 
and usually do not buy from the cniporaiion V cooperaiiie socitty 
mas be defined as a corporation whnh is rmanred cm inly by fixed 
interest securities ("bonds") and in whiih the owiicisliip results in the 
people who buy from it or sell to it lis profits, toiiscipieiuly, also 
belong to the people who buy from it or sell to ii. in proyionion to the 
amount which they hast bought oi sold That is, profits aie disiiib 
tiled in the fonn of a ' rebate or disidtiul gtsen to eirh mtinhei 
in a fixed proponion not of the npital stuck which ht ossns but of 
the purchases or sales which he Ins made 

The Consumers' Cooperative 

\ consumcn coopcratisc is a rtiatimg husintss piirihasing inputs 
in the form of wholtsalc goods of the labor of stnickcipiis .md 
managers, of the scrsiccs of stores and so on, selling outputs in tht 
fonn of commodities to consumers across the coiiniti Its piofits ht 
long 111 the first instnirc to the liiismtss is smli, just as in ilit i.ise 
of the corporation — i e aiis .iddiiion to tin nil saint of tin piopiiiy 
of the business is profit 1 htsc profits, howistr, must at soiiit tiiiit lit 
disiributcd among the iiitinhtrs Whertas in ihi t.ist of tht torpoi,i 
tion the profits are distribiiiid among the owniis niording to tht 
proportion of tht capital stock ssliiih e.arh owns, in tht r.ist of the 
coopcratisc the piofitsatt distiiliiiiid among ihi iiuiiiIkis in piopor- 
iion to the amount of purchases whiih this hast nndi llitii ait 
also marketing coopcntiists tspctMlIy iii agiiiiiliiirt, whnh aie dis 
iributing businesses busing jirodiiris rioiii tht r.iimtis, ofttn pimtss 
mg them in some way, and stiliiig thtm .igain to otlitr inert hauls or to 
consumers 

rectors III Its 'iuccrss The consiiniirs' mopiraiist has betn .1 stiy 
successful form of business organiraiion in 1 mope, lathci less so in 
the United Starts T here is nothing inhtrtnily siijiirioi about tht 
coopcratisc as a form of orgamration Uiidii ctrtain tintimsi.intts, 
and in certain fields, it sttnis to be siipinor to oiliir foiiiis, in othii 
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circumstances and other fields it is not The success oE the coopcmtiK 
form of organization in the retail field m Europe is due to a number 
of causes, some of which were peculiar to the times, others of which ate 
more fundamental Thus the consumers' cooperative movement m 
Europe came at a time when considerable economies were possible in 
tire targe-scale organization of retailing, the movement seized these 
economies and consequently made large profits Part of the proSts it 
used for paying dividends to its members, part were used to finance 
Its expansion The success of the cooperatives in Europe also seems 
to be due in part to the class structure of most European countnes 
The more rigid the class structure of society, the more difficult it is for 
a man witli ability who originates m the working class to attam a 
managerial position There may then be a large untapped reservoir 
of managerial ability among the working classes The cooperative 
movement is frequently able to tap this abihty, and consequently to 
obtain Its managers at very low wages 


The Divorce of Ownership from Management 

In any business the ultimate control of policy is supposed to he 
with tlie owners, for it is their property whidi is being handled and 
their money which is being spent Nevertheless, m those to of 
business in which ownership is separated from managemrot the dan 
ger always exists tliat the management will wrest the real control o! 
L business from the owners Even in such a simple form as the 
partnership it is possible for an active and unscrupulous parm« to 
Ln the busmess for Ins own ends, while his "sleeping ^ 

on unaware In tlie case of tlie great corporations the 

SSfrirS 

nasses mto the hands of a small clique This not ' 

property to The same difficulty arises also in 
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Where the number of members is large, the knowledge that each mem- 
ber can have about the affairs of the society is slight, and the control 
which the membership exerases over the management is inevitably 
weakened The danger of corrupt management is probably less in a 
cooperative society than in a corporation, for the opportunities for 
personal profit are less However, the danger of mefSaent manage- 
ment IS a real one, as many cooperative soaeties have found to their 
cost 


The Planned Economy 

All the forms of business organization which we have descnbed 
grow up in a free soaety, i e , a soaety in which it is not illegal for 
private mdividuals or groups to buy and sell and make profits There 
IS, however, an alternative ivay of organizing economu: life This is 
the "planned economy,” or the communist* state In this soaety the 
state takes over the property of the whole community (barring a few 
unimportant items of personal property like clothes, toothbrushes, 
etc ) The private possession of property outside minor personal items 
IS prohibited Hence the state becomes the sole "employer," in the 
sense in which we have used the term, the sole stockholder in all 
corporations, and the sole owner of the assets of the cooperatives That 
is to say, if the state represents the people in it on an equal basis, every 
member of a soaety possesses an equal share m the property of that 
society We can think of the communist state as if it were a gigantic 
corporation, oivning all the property of the soaety, employing all the 
people of the society, and in turn being oivned (theoretically) by all 
the people of the soaety, each havmg an equal share 


Is Profit Wicked’ 


In such a soaety would profit cease to exist? Some Communists have 
tliought so and indeed, one of the aiguments advanced in favor of 
the communist state is that profit-makmg is wicked, and the mere 
ownership of property ought not to entitle the oivner to an income for 
which he apparently does nothing The discussion of this proposition 


•I have used the atioiiger tenn ''cammunut'’ rather than the milder and more general 
term "aoaalut" in order to disunguuh thorn regimes as 'communist" which deny in 
principle the right of private property in the means of production trom those regimes 
which sometimes call themselves "socialist" hut which are essentially social democratic, 
usmg the apparatus of the state to redistnbute income, to provide social secunty, and 
eicn to control key industries, but which do not advocate the abolition of all pnvate 
property Unfortunately the term ' communism ’ has come to have a very speafic meaning 
in our wety as that form of organisabon dominant in Soviet Russia It should be under- 
stood that I use the term in a mote general sense to mean any society oiganized as a 
one firm state’ in the ostensible interest of the ivorking class 
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IS so important histoncally that we may well d^ess a little to wtamm» 

It 


Marxism 

The view that profit is unrighteous has a long history Its most 
important exponent, however, was Karl Marx, and it is ivith his view 
that we shall deal now It was not merely excess profit, or monopoly 
profit, that Marx denounced, but all profit Using our terminology, 
he would say that the mere ownership of goods, the mere act of buymg 
input and selling output, should not entitle anyone to an income In 
support of this view he drew upon a theory of value which owes its 
origin to Adam Smith and Ricardo — the labor theory of value This 
theory says that m a state of equilibrium things exchange in propor- 
tion to the quantity of labor which has gone to make them “If among 
a nation of hunters, for example, it usually costs twice the labor to kill 
a beaver whicli it does to kill a deer, one beaver should naturally 
excliange for two deer ”* In its modern form it states that things ex- 
change in proportion to their costs of production, we shall examine 
this theory later In the hands of Karl Marx it underwent a subtle 
transformation. To reduce it to the simplest language possible, it be- 
came the theory that as labor created all things which have value, 
labor (t e , the working class) ought to possess all things which have 
value, and therefore the whole product of economic life should go to 
the working class 


Exploitation and Surplus Value i 

The appeal of this doctrine is obvious and helps to explain how 
such a book as Karl Marx's Das Kaptal, probably the le^t 
book on an economic subject ever perpetxat^. came to ^flue^ 
so wide as to become the Bible of a quarter of the ^ 

worker sees the houses, the factories, “achmes whi^ belong “ 
the canitahsts and says to himself, "I and my kind made these, but 
t oJs them, why?” He looks at the total social inwme 

» hm«lt "I » J Z J: 

kind get only part of tli^, P®” tL worker in effect says 

instruments which I also have made y ^ 

totheowner of property, which I 

dnnk the wine which I have ® J Marx would 

* Adam Smith. Wealtli of Notions, Book 1, Chapter 6 
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erty is “surplus value" which has been obtained by exploitation of the 
workers It is income, so to speak, which has been taken from the 
workers by a kind of force or fraud, because of the superior bai^ining 
power of the employers who own the implements without which the 
worker cannot work 

Profit Would Not Disappear in a Communist State 

The answer to this situation, say the Communists, is to make the 
state the sole employer and the sole property owner, for then and only 
then will the workers as a class receive the whole of what they produce 
Without going into the rights and wrongs of this argument, let us 
now consider whetlier the institution of profit, as an economic quan- 
tity, would disappear in a communist society Clearly, profit would 
disappear m the sense of a private income, for there would be no 
private property Nevertheless, it would still have to be calculated 
in each industry, if the state wished to use its resources in the best pos- 
sible way The state, like any other corporation, would be faced with 
the problem of putting its resources to tlie best possible use It would 
have to deade how big each industry should be It would have to de- 
ade what kinds of things to make In other words, as the employer, it 
would have to deade vihat people should be employed and what 
things should be created by tliem 

Labor by itself is an amorphous mass which does not create any- 
thing, It must be organized into a process of production, and tlie 
person or instituUon which takes the final responsibility for the way 
in which labor is employed is the one who owns the goods that labor 
produces It is the oivner of property— whether a private individual, 
corporation, or state — who has to decide what form tliat property 
shall take, whetlier it shall be m the form of beehives or bananas 
This IS a very necessary and posiuve function which must be per- 
formed by somebody In a free capitalist society the responsibility 
for Its performance rests with die owners of private capital They 
may evade or shift this responsibility, but in that case they cannot 
complain if they lose their property, either through depressions or 
through confiscation 

Communist Accounting 

In a communist soaety the responsibility lies with the state, but the 
pnnciples which the state ought to follow in fulfilling it are essentially 
the same as the principles which should be followed under private 
capitalism If a communist state is to run itself intelligently it must 
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have some system accounting in tenns of a standaid unit of valu. 
(dolIaK), It must have some way of discovering the relative profit 
ability, to society, of all the multitudinous forma of industry which « 
commands And it must be able to transfer resources, by prnnnn„ f 
other forms of pressure, from industries which are unprofitable to 
industries which are profitable This is the task which should fall upon 
the shoulders of private capital m a free society Thus, the aigunimt 
of the Marxist from the labor theory of value is fallacious It o not 
true that values, it is not even true that things, are created by labor 
and by labor alone Labor must be orgamzed m a process of produc- 
Uon to produce things, and it must be orgamzed in the producUon ol 
the right things— i e , things which are wanted~if these thing, are to 
have value It is producuon of the right things which is or should be 
the contribution of capital and of the profit system 

The Communist Controversy 

The economist as such cannot make a final resolution of the great 
controversy of our age between the communist and the capitahst 
societies, for the controversy mvolves much more than economics, and 
stems indeed from wide differences in basic philosophy Nevertheless 
economia can help to point out what the dispute is about It is not a 
dispute about whether certain functions exist m soaety, about 
whether capital is "barren” or "productive”, about whether profit is 
a payment for services rendered to society or is merely stolen from 
the workers It is a dispute about how a certain funrtion ought to be 
performed — the function which is implied in the oivnership of prop 
erty, the function of the employment of factors of production Until 
this IS understood the aigument wdl be utterly barren 


1 

2 

3 

4 

5 


QUESTIONS AND EXERCISES 

Cooperatives are often defended on the grounds that they are nonprofit- 

making" institutions Criticize this argument 

Explain carefully the differences between a communist soaety and a 

capitalist society , , 

"What we think about communism will depend more on our po i 
views than on our economic vieivs “ Discuss 
If exchange is recorded as an exchange of equal valu^i e , era u 
the thing given up being equal to the value of the thmg recei 
can pure exdiange ever give nse to profit? 

Consider the truth of the following statement ^ 

of the word cannot exist unless tte operations of business resul 

increase in the value of property ” 
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6 "The mam due to the interpretation of economic history is the growth 
of speaalization ” Discuss and illustrate 

7 A and B are equal partners in the ownership of a business In one year 
the cash receipts are $50,000, the cash outlays $30,000 The total value of 
the business at the begmning of the year was $100,000, and at the end 
of the year it was $99,000 Partner A performs the services of manage- 
ment, valued at $5000 per year Partner B is a "sleeping partner” as far 
as management is concerned, but he owns tlie shop in which the business 
operates The rent of the shop is $10,000 a year What will be the total 
incomes received by each partner out of the business? What rate of profit 
will each earn on his capital invested in the business? 

8 Suppose the above business is a cooperative store, renting the shop and 
hu-ing the manager Keeping the figures as in Exercise 7, suppose further 
that $40,000 of the total cash receipts are received from members in pay- 
ment for goods received, and $10,000 are received from nonmembers 
What rate of dividend per dollar of purchases would the store be able to 
pay? What amount of dividend would a member receive who spent $100 
at the store in the course of the year? 



CHAPTER 25 


GENERAL PRINCIPLES OF THE MARGINAL 
ANALYSIS: TRANSFORMATION FUNCTIONS 


Perhaps the most important single instrument of analysis of the 
individual economic organism, whether firm or household, is the 
marginal analysis Most of the remainder of this work will be devoted 
to developing the ramifications of this analysis, so that it will be ad- 
visable at this pomt to consider what it is that we are going to do, 
especially as there is a good deal of misunderstanding of the purposes 
and limifafinns of the marginal analysis even among economists 


Tronsfomiations and Revaluations 
We have already defined the economic organism as a process oj 
production We can now widen the concept somewhat and regard the 
essential processes involved as processes of transformation Suppose 
we lb ink first of all of the economic organism as defined by a balanw 
sheet, consisting of a number of items of assets and habihues-^, 
goods, debts, etc , as in Chapter 14 Then the process® which the 
organism undertakes can all be described m terms either of trsns- 
formations of one balance sheet item mto another, m tenn^f cm- 
sumptions c , the simple disappearance of 
balance sheet-or m terms of revaluation m which some i^ m th 
physical balance sheet « given a new value m tern® of *e umt o 
Lount (for example, a new dollar value) Revaluation, that is, is 
change in a valuation coefficient 

Market and Production Transformations 

The principal types of transformations are ttans- 

or exchanges, and in return fe 

formation something is given by one oi^^ butter to a house- 

something else Thus when a firm makes a sale of butter m 
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hold the fim diminishes its butter stock and increases its money stock, 
the household mcreases its butter stock and diminishes its money 
stock — all this, of course, as of the moment of sale The transaction 
would be reflected m the firm's physical balance sheet as a decrease in 
the butter item and an increase in the money item Similarly a pur- 
chase, say of milk, by the same firm would be expressed as a nse in the 
milk stock and a declme in the money stock Most market transforma- 
tions involve money as one of the items, though exchanges of goods 
for goods (barter) are occasionally found, and exchanges of goods for 
debt are common Thus when goods are sold on credit the transforma- 
tion consists of a dechne in the goods stock and a rise in accounts 
receivable, not in cash When debts are paid back the transformation 
consists of a nse in the money stock of the creditor and a decline in 
accounts receivable 

It IS important to observe the difference between transactions 


merely involving exchange and those which involve the creation and 
destruction of credit or debt When goods are bought and sold for 
cash there is an mcrease in the buyer's goods stock just equal to the 
diminution of the seller's goods stock, and a dimmution in the buyer’s 
money stock just equal to the increase m the seller’s money stock 
Thus suppose 100 bushels of wheat are sold for $200 the buyer’s 
wheat stock rises and the seller’s wheat stock falls by 100 bushels, the 
buyer's money stock falls and the seller’s rises by $200 What has hap- 
pened is a redistnbution of the total stock of assets, both wheat and 


money, among the various parties When, however, goods are sold for 
aedit, the seller loses goods and gains accounts receivable, the buyer 
gams goods and also "gains” an item on the negative side of the 
balance sheet, an account payable Thus if 100 bushels of wheat are 
sold on credit for $200, in the seller's balance sheet this is recorded as 
a decline m wheat and a nse in accounts receivable, with no rhang>. 
his total assets, but in the buyer’s balance sheet this is recorded as a 
nse in wheat on his assets side and a rise in accounts payable on his 
liabilities side, both his assets and his liabilities rising by $200 In this 
case there is not merely a redistribution of existmg assets but the crea- 
aon of new assets, the account receivable (or payable), though there 
IS not any creation of net worth 


’Cost" in Production Transformations 

use^l“ « the loss of assets which are 

used up in processes of producUon and the correspondmg gam in the 
assets produced Thus suppose a cheese factory produces® Km S 
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cheese will be an addition to its assets of the 100 tons of rh 

produced There will also, however, be various subtrlTltl^! 
assets as a result of the process of production There wll be 
m milk and other raw materials There will be a decline m ^ 

^lably be a decline m machinery and equipment as a result of wear 
Md t^r Under some circumstances, or for some purposes, as we shall 

The whole Im of such subtracuons may be called the total ph^cal 
cost of the 100 tons of cheese If now we reduce this list to a sum of 
dollars or other unit of account by multiplying each item by a valua- 
uon coefficient and addmg, the result is the total cost of the cheese 


Profit as an Increase in Net Worth Through Revaluation 

In ordinary accounting practice the cheese would be valued at its 
total cost until it is sold If now it is sold for more than its total cost, 
there is a profit or net revenue The exchange transformation consists 
of a diminution m cheese stocks and an mcrease in money stocks Sup- 
pose now tliat the total cost of the cheese was $500, and that the rhwfp 
IS sold for $600 The cheese stock diminishes by a value of }500, but 
the money stock (or perhaps the accounts receivable) mcreases by 
$600 In this transaction there is clearly an increase m net worth — that 
IS, in the sum of asset values, positive and negative — of $100 It is 
this mcrease in net worth which constitutes ‘‘profit ” We can thmk 
of It either as consisting in a revaluation of the cheese at the moment 
of sale from $500 to $600, or as an exchange in which the value of what 
IS received is greater than the value of what is given up The former 
IS perhaps the more accurate way of looking at the event, especially 
from the pomt of view of the whole economy, because in the accounts 
of the buyer the transaction will be recorded as a simple exchange of 
$600 m cash for $600 worth of cheese We can therefore keep to the 
convention that exchange is ahvays of equal values if we suppose that 
the sale of the cheese actually consists of tivo events — a revaluation and 
a subsequent exchange 


Asset Consumption Fixed Costs and Dividends 

The other type of "event” m the history of an economic organism, 
which we have called “consumption,” also deserves some illustration 
and further comment There are two principal forms of asset con- 
'^sampuon as distmct from transformauon The first consists of items 
of asset dimmuuon or cost which cannot easily be assigned to any 
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specific output, production, or asset increase The depreaation o{ ma- 
chinery, for instance, frequently takes place even when the machine is 
idle, and, indeed, may even take place more rapidly when the machine 
IS idle than when it is workmg Items such as rent and interest also 
frequently are independent of any specific quantity of output, and 
would involve deductions from assets even if no output at all were 
produced These are the items whudi the accountant calls "overhead” 
or "oncost ” In economic terminology their total value is generally 
called “fixed cost” — ^fixed cost bemg that total cost which is independ- 
ent of the amount of output producxd It should also be observed, 
however, that in their effect on the balance sheet of the firm, distribu- 
tions of profit m dividends have exactly the same effect as fixed cost 
Items If a dividend of, say, $100,000 is paid to stockholders, the re- 
sult on the balance sheet is a $100,000 diminution of cash on the assets 
side and an equal diminution in net worth on the other side The same 
tvould he true for, say, a $100,000 item representmg depreciauon of 
plant and equipment The problem of how and for what purposes we 
wish to include either dividends or profit earnings in “cost" is a dif- 
ficult one, and one to which we mil return 


Transformation Functions 


We have now defined the economic organism by its balance-sheet 
variables and observed the various types of transactions in which it can 
engage It should be observed that so far the theory applies just as well 
to households as it does to firms, with the proviso that there may be 
more difficult problems of measurement in the case of the household 
because of its more rough-and-ready accounting methods The next 
step in the analysis is to define the transformation funclionSj some- 
umes called opportunity funcUons, which define the attainable posi- 
tions to which a firm can move in the structure of its assets, liaKii ina, 
or other relevant variables The list of values of all relevant variables ai 
of any moment we call its “posiaon ”* It can generally move to other 
positions, but not to all conceivable positions Some posmons, that is 
to say, are attainable and some are unattainable m view of the present 
environment of the firm The transfotmauon functions the 
boundary betiveen the attainable set of positions-i e , those which 


»y * Pou.1 .n , 

along one of the n 
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can be obtaipied within the hniitations of the present environment— 
and the unattainable set of positions which cannot be obtained unless 
the environment changes 

Like transformations themselves, transformation functions are of 
two kinds — market functions and production or cost functions The 
market functions show those positions which can be reached by ex- 
change with other economic organisms The production and cost 
functions show those positions which can be reached by internal trans- 
formations, e g , of raw materials mto finished goods 

The market transformation functions are of three kinds— “perfect,” 
“imperfect,” and “pluperfect ” A "perfect market" means that the rate 
of eitchange or price does not change no matter how great the quan- 
tity of assets eischanged In an “nnperfect market" the rate of ex- 
change, the price, or the "terms of trade" in some sense worsen for the 
organism as the quanuty exchanged becomes larger The case of the 
"pluperfect” market is rarer, but is sometimes found, in which the rate 
of exchange or the terms of trade m some sense improves or becomes 
more favorable to the organism as the quantity exchanged becomes 
laiger. 


Exchange Opportunities! Perfect Markets 

These concepts are illustrated m Table 46 Here we suppose that we 
are dealmg with the firm in its simplest possible form-* pure ex- 
changer, or speculator, who holds nothing but money we ^ 
modS, say. wheat We suppose that at a certain “oment he ^ 
of m^ey Lid 600 bushels of wheat The question is wlmt other 
ZZZ of wheat and money are open to him, 
on the nature of the exchange 

him In Table 46 we show the possibilities if he has a prf 

wheat as he wants, always at a price of f2 P® ^ 

of wheat and the amount bought or mid ” ' ^^^LjVmld and 

we can calculate the money value of the 

hence the amount of money given up is 

wheat bought or sold This is often calle nuantitv of wheat 

tZi in uem 3, obumed by ^.rSSi t each 

bought or sold by the price and rev g 



Table 46 Exchange Opportunities Under Perfect Markets 
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or sold we can also find the money stock by adding acquisiuons to or 
subtracung disbursements from the initial stock of 400 Thus after 100 
bushels of wheat have been bought, $200 of money has been given up, 
and the stock is 400 - 200 or $200 This gives us item 5 

Imperfect Markets 

Now under imperfect markets we suppose that the more wheat is pur- 
chased, the htghet the price which the purchaser has to pay and the 
more wheat is sold, the lower the price which the seller has to accept 
This fulfills the condition of "worsening” of the market environment 
as the organism moves away from its initial position, since higher pur- 
chase prices and lower sales prices are less favorable to the organism 
than lower purchase or higher sales pnces This is shotvn m Table 47, 
where the items have the same meaning, and are derived in exactly 
the same way as in Table 46, but we assume that instead of a constant 
price for all volumes of sales or purcliases, the pnce rises with the vol- 
ume of purchases and falls with the volume of sales, as m item 2 


“Pluperfect’ Markets 

Under "pluperfect” markets the more wheat is purchased, the lower 
the price which the buyer has to pay and the more wheat is sold, the 
higher the price which die buyer receives This fulfills the assumption 
diat conditions become more favorable as movement takes place This 
case IS shown m Table 48 The negative values of the money stock 
here mean that the marketer is borrowing money, the negative values 
appearing as liabilities (debts) in his balance sheet Similarly, we could 
the table to show negative values for wheat, if the marketer 
can "borrow wheat”— i e . increase his money stock beyond his net 
worth by selling wheat futures It is unlikely, of course, that perfection 
in the market would be maintained at these negative values, if only 
for the reason that some "worsening” of the market in the form o m- 


terest payments is to be expected « 

Graphic Illustration The graphic f ‘ 

shown in Fig 74, which reproduces the data ^ .,on- 

in 1 A we show the transformation function with a ^ 

stant price), Money stock is 

wheat stock in bushels on the horizontal Po is * P . 

1 6n. (J400 600 b-.l.) Fr» P. 

P fand beyond) by selling wheat and acquiring mon^, ™ 

rowird P„ (and beyond) by 

The line PJ>„ corresponds to items 4 and 5 of Table 
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that It is a straight line as long as the price is constant, for every unit 
gam or loss of wheat is obtained with an equal loss or gam of money 
The slope of the hne PJ‘, is the pnce of wheat, or the lano of «- 
change Fig IB shows the corres|K)nding sales-purchase curve (SJvP) 
(items 1 and 2 of the table), which mdicates ihe price at which each 
quantity of sales or purchases can be made In the case of perfect mar- 



kets the sales-purchase curve is a straight line parallel to the quantity 
axis, indicatmg that no matter what the quantity purchased or sold 
the price is the same In this figure the ongin O corresponds to the 
miual point m Fig 1 A sales are measured to the left, purchases to 
the nght, of the ongin to correspond to the positions m Fig 1 A 
Imperfect markets are shown m Figs 2A and 2B in a corresponding 
way Then P^P^P^ is the transformation curve, plotted from items 4 
and 5 of Table 47 It will be observed that in this case the curve bends 
back from the perfect markets curve into a shape concave to the ongm, 
illustrating the "worsening” of the position with increase in the vol- 
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ume of either sales or purchases The price or rano of exchange at any 
point— e g , — ^is the slope of the line joining the point to the point 
P, Thus the price at P„ is Fig 2B shows the sales-pur- 

chase curve, SNP This is now no longer horizontal but is sloped, in- 
dicating that price is lower at larger volumes of sales and higher at 
larger volumes of purchases In most actual markets, of course, the 
curve IS likely to exhibit a certain discontinuity at the point of zero 
sales or purchases, N 

Fig 3A similarly shows the transformation curve for the case of 
pluperfect markets, and is derived from items 4 and 5 in Table 48 
The curve now has a steadily increasing slope as we move upward 
from Pfl, a decreasing slope as we move downward, and is convex to the 
origin It always lies above the perfect market Ime, except at the point 
Po, illustrating chat the market gets more favorable the further we pro- 
ceed along the curve The corresponding sales-purchase curve, SNP, 
m Fig 3B slopes in the opposite direcuon to the curve of imperfect 
markets m Fig 2B 


Sales-Purchase Curves Distinguished from Market Curves 

These sales-purchase curves have a superficial resemblance to the in- 
dividual market curves of Chapter 5, page 51 Their meaning, how- 
ever, IS entirely different, and the two kinds of curves must not be 
fused The individual market curve shows how much an mdividual 
will want to buy or sell at various prices if he can buy or sell as much 
as he wants to at each price For each price, that is, we ^ume a pa- 
fect market ” The sales-purchase curves show how much the indiv d- 
S “w, » bu, o, ,=U pno, I. 

be on buy or «11 a, much „ h, » a, ibe I”® 

cannot buy at any price below the market price nor 
price above the market price 

Transformation Curves as “Attainability Boundaries” 

We can sec now how the 

stitute "boundaries” between attainable and 

Thus m Fig lA the firm is able P exchange or by com- 

binauons of exchange and could move 
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and P, and giving away the appropriate quantities o£ money and 
wheat Under no circumstances, however, starting from the pomt P, 
and with a market transformation curve P„PqP„, could the firm get 
to the position represented by, say, tlie point T All positions down- 
ivard and to the left of the line PJP^ therefore, are attainable, all 
positions upivard and to the right of the same line are unattamable 
Similarly the corresponding market transformation functions in Figs 
2A and 3A separate the area (or “set”) of attainable positions from the 
set of unattainable positions The sales-purchase curves likewise can 
be interpreted as attainability boundaries, as we see in Figs IB, 2B, 
and SB, though in this case the attainable is below the boundary on 
the sales side and above the boundary on the purchase side, with the 
vertical axis itself also forming an attainabdity boundary 


Production and Cost Functions 

Corresponding to production transformations we have production 
transformation functions, generally called "production functions ” 
These are the boundaries which define the possible combmations of 
mputs and outputs, and we will return to their study m a later chap- 
ter Meanwhile we will go straight to the consideration of the cost 
functwns which are derived from the production functions by a process 
of summing the values of the input quantities used or assets consumed 
m the production of various quantities of output 


Special Meaning of ‘Cost" 

The word "cost" has a special meaning m economics, which must 
be emphasized if the student is to understand economists as well as 
economics In the business world itself the meaning of "cost" is rather 
loose In the case of a small private business it is frequently used to de- 
note the mere cash outlays A small shopkeeper may regard all the in- 
come which he gets out of his shop as an excess of revenue over cost, 
although much of this income is really a "virtual” payment for an 
input as we have seen In accountmg practice, also, the meaning of 
rest is not perfecUy definite The general custom is to include in 
the total cost of any given quanuty of product the value of all physical 
mput— both ^ods and services-which are employed in the process 
hat is, cost in accounting usually means the sum total of the oav- 
mente, aaual or virtual, for the mputs used m the process This sum 
we shall call the total outlay In accountmg practice "cost" does not 
usually include inte,est. or profit payments There is considerable 
controversy on this point, much of which « mere dispuung about 
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names. Probably the best rule which can be deduced from accounting 
practice is that interest or profit is counted as a cost only when the ac- 
countant IS quite certain of its amount As sucli happy certainty is rare, 
we can say that with some exceptions “cost" for the accountant means 
what we have called "outlay " 

For the Economist 'Total Cost" Includes “Normal Profit" 

When the economist refers to the “total cost" of producing a given 
quantity of product, however, he does not refer merely to the sum of 
the value of inputs used Total cost for the economist is equal to the 
value of mputs used plus the normal profit or interest which the capi- 
talist expects to receive There are excellent reasons for inventing such 
a concept, as we shall realize later It is perhaps unfortunate that it 
bears die ambiguous name of "cost,” but as we have a good word, “out- 
lay,” to denote the total value of mputs, we shall commandeer the 
word "cost” for our own purposes 

‘Total Revenue" and "Actual ProW 
Some more definitions here will prepare the way for further dis- 
cussion By "total revenue” in a process we mean the total value of the 
outputs (whether sold or used the producer) which are produced 
by the process The total revenue, that is to say, is a sum of dollars, like 
die total outlay and the total cost The difference between the total 
revenue and the total outlay we shall call the “actual profit” It is this 
sum which accrues to the capitalist as a result of the use of his capital 
in die process The relations between these various concepts can per- 
haps be clarified by a system of equations 

Total revenue — total outlay = actual profit 

Total ouday normal profit = total cost 


Therefore 

Total revenue — total cost 


= actual profit - normal profit 
= net revenue 


(1) 


The difference between the actual profit and f 
called the "net revenue ” It might perhaps b«t« „ 

dinary profit” When the net r^enue is Pfit^Ue 

equal to the normal profit— i c , ^ abnormally profitable 

When the net revenue is positive, the proces ^ unprofit- 

When the net revenue is negative, the process is abnormally P 

able 
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The Significance of "Normal Profit" 

The question now arises. What is meant by "normal profit”? It can 
best be defined as the least sum which must be paid to the capitalist 
to persuade him to allow his capital to be used in the process As we 
saw in Chapter 24, the capitalist, the owner of the valuable things m 
which a process u embodied, is tlie person ultimately responsible for 
the employment of inputs Consequently, the &te of a process depends 
mainly on the decisions of the capitalist If the actual profit in a proc- 
ess is so small that the capitalist does not feel it to be worth contmumg, 
then It will not be continued The ultimate fate of a process, therefore, 
depends on whether it can maintain its total cost at a level equal to or 
less than its total revenue Any process with a total revenue persistently 
smaller than its total cost is doomed, if it already exists, and if it does 
not exist. It will probably never be bom except through faulty calcu- 
lation 


Normal Profit Depends on the Type of Capital 

What, now, determines the normal profit in a process? The answer 
IS that the normal profit is equal to what the capitalist could get with 
his capital if he used it in some other way, less an alloivance for the 
difiiculties and trouble of transferring it, and plus or minus allowances 
for any "nonmonetary advantages" of the type described m Chapter 
10 The normal profit in a given process depends, therefore, on how 
far the capital can be transferred to another process, as well as on the 
opportunities for investment outside the process In some processes 
capital can be transferred easily If the goods in whidi the capital is 
embodied are readily salable, as they usually are, for instance, in retail 
trade, the capitalist can easily exchange them for some other kind of 
goods, usually, or course, by selling them for money and exchanging 
the money for the other more profitable goods Thus, if a department 
store finds that one department is not paying its way, it can easily re- 
pl^ the unprofitable goods by more profitable goods Where capital 
IS hqmd," then, or easily transferable, the “normal" rate of profit in 
any one process will be about equal to the rate in other processes of a 
similar kind But if the capital is embodied in goods which cannot be 
sold and whiA have a long life, the rate of profit m such enterprises 
may sink for below the general level before the capitalist will cease to 
operate the process It is better to get bttle than to get nothing, and in 

LoAer^nT^^ ^vested, cannot be transferred to 

another enterprise, however profitable The owner of a railroad, for 
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iMtance, will continue to operate it for a considerable penod of ume 
at very small rates of profit, simply because he cannot turn h« « S 
into a nylon mill or other profitable enterprise 


Long and Short Runs 

The distincaon between processes from which capital can be easily 
transferred and processes m which capital is immobile is the basis bx 
an important distinction between "short-run" and “long-run" effects 
Dunng a relatively short penod of time, say, a year, only a small profit 
is necessary to induce the owner of immobile capital to use his capital 
in a given process The owner of a railroad will contmue to operate it 
for a short time even if the sum of profit returned to him is almost 
nothing, for he cannot use his rails and rolling stock in any other way, 
nor can he sell them or liquidate them at all except by using them If, 
however, a man is considenng building a railroad and using it over a 
penod of thirty years, then the expected profit m such an enterpnse 
must be at least equal to what is made in alternative processes A capi- 
talist will not put his money into a railroad which he expects will 
earn 6 per cent per annum if he can put his money into something else 
which will earn 8 per cent per annum and which has the same non- 
monetary advantages 

In definmg total cost, therefore, we must always have reference to a 
specific penod of time The shorter the period of time considered, and 
the less mobile the capital m the process, the less will be the "nonna! 
profit" as we have defined it, and therefore the less will be the "total 
cost 


Total Cost as Determined by Alternatives 

We must ihmk of total cost, therefore, first in relanon to a specific 
period of time, second m relation to a specific output We have seen 
that the "profit" part of total cost is determined by the returns in 
alternative uses of capital It is equally true, though not perhaps so 
apparent, that the "outlay" part of total cost is also determined by 
the returns to factors of production in alternative employments In 
calculating the total outlay the quanuty of each mput used is multi- 
plied by Its price The price of each input, however, must be equal to 
the price which it can receive in other occupations, subject to con- 

>The term “normal profit" u xnnetimia used to mean that ,*“J^ 

capital m an enteipn* over a period long enough to be 

en^rise » mobile In many pnAIems, however, this P ^od ^ nw to-g ^ 
parUcularly significant In view of the necessity for speafymg * P®”" i orofit” w 
pmWem vLiTaal. it has been thought best not to confine the term 'nomial pioBi 

the extreme case of the long run 
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siderations of mobility and nonmonetary advantages studied in Chap- 
ter 10 We must think of the total cost of producing a definite quan- 
tity of a commodity — say, a million gallons of milk — ^in a given tune — 
say, SIX months — as the least sum which will keep all the necessary 
fiictors of production, and all the necessary capital, in the milk in- 
dustry This sum depends on the profitability of alternative occupa- 
tions Thus, condiuons in one industry affect the total costs of other 
industries If milk production becomes unusually profitable in a given 
area, this will raise the total cost of production of sheep, not only be- 
cause the unusual profitability of milk production will raise rents and 
wages but also because sheep producers will not be content with a low 
rate of return on their oivn labor and capital if they can get a higher 
rate of return in milk production 


Cost os Supply Price 

We now see more clearly why the economist needs a "total cost” 
concept which includes "normal profit ” The concept of cost which is 
of most interest to die economist is that which is equivalent to the con- 
cept of "supply price” — that price or total value which is just sufficient 
to attract resources into the production of a specified quanuty of a 
product The supply price of a given quantity must be that price 
which IS suffiaent to attract capitol into the occupation as well as other 
factors It must therefore be larger than the price which would merely 
yield enough to cover the value of the inputs by an amount sufficient 
to cover "normal profit ” 


Ambiguity of the Word “Cost" 

We must now provide ourselves with more cost concepts Much 
confusion arises in thinking about cost if we do not realize that the 
expression "cost of production" is extremely ambiguous, even in ordi- 
nary speech We have already examined some of the difficulties in- 
herent in the definition of the total cost of producmg a specified quan- 
tity of goods "Cost of production," however, frequently means not a 
sum of dollars, such as the total cost, but the cost per unit 
Even in the definition of the cost per unit there is ambiguity Sup- 
pose we are asked how much it costs to run our automobile We mieht 
answer first, "5500 a year " Such an answer would not saUsfy an eaeer 
inquirer, ^wever, for he would want to know how many miles we Li 
m a year Obviously, an automobile which runs 10,000 miles for 5500 

for foe same 

amount If we run 10,000 miles for 5500, the "cost per mile” is then 5 
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cente Still our inquiry m not sausfied What do we include m the 
$500? Gas and oil? Of course Repairs? Yes Taxes, insurance? Y^ 
^ Depreciation? Perhaps Interest on our capital 

mvsted? We have seen how to answer these questions in calcuianSj 


But. our interrogator goes on “Do you mean,” he asks, "that it costs 
you a dollar every time you take the car out for twenty miles?" Well 
no, some of these costs included m our total cost would have to be paid 
even if we did not take the car out at all Taxes and insurance, fiTin- 
stance, some depreaation, and garage rent When we take the car out 
for twenty miles, then, we perhaps should only mclude the charges for 
gas and oil, and some deprecianon of tires and chassis— perhaps 40 
cents in all "Then running the car costs only 2 cents per mile?" Yes 
"But a while ago you said it costs 5 cents a mile " It is evident that 
there is some further ambiguity here about the idea of "cost " Perhaps, 
therefore, it will be necessary to make some clear definitions 


Some Definitions 

The total cost of producing a given output has already been defined 
The total cost is usually divided mto two parts, one called the total 
fixed cost, and the other the total mitable cost The total fixed cost is 
that part of the total cost which would be incurred even if no output 
were produced The total variable cost is that part of the total cost 
which depends on the output In our illustration of the car which cost 
$500 for 10,000 miles, part of this $500 would have been incurred, as- 
suming that we have the car, even if the car is never taken from its 
garage Taxes, garage tent, some insurance, some depreciation due to 
obsolescence, and so on, may amount, let us say, to $300 This is the 
total fixed cost The other $200 for gas, oil, repairs, running deprecia- 
tion, etc., IS the total variable cost We have, therefore 

Total cost = total fixed cost -f total variable cost (2) 

The average total cost is the total cost divided by the output to 
which the total cost pertains In oar example, with a total cost of $600 
we obtain an output of 10.000 miles of transport The average total 
cost, therefore, is 

Total cost _ 10,000 miles _ g j, 

Output $500 

Similarly, the average fixed cost of a certain output is the toul fixed 
cost divided by the output, m the example, jq qoO miles’ ^ ^ ^ 
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niTif The average variable cost of a certain output is the total variable 

$200 - 

cost divided by the output, m our eitample, - jq 2 cents 

per mile 

Dividing equation (2) through by the output, we have 

Average total cost = average fixed cost + average variable cost (3) 

The Marginal Cost 

We must now introduce a new concept, the forerunner of many 
of Us kind When our inquisitive fnend asked us how much it cost to 
take the car out we said, "Two cents a mile ” He might think at first 
that we referred here to the average variable cost of running the car 
But that IS not the case When we said that going out for 20 miles cost 
40 cents we meant that because we went out for 20 miles, 40 cents ivas 
added to our total bill for the car, i e , to the total cost This concept 
IS called the marginal cost It may be defined as the amount which is 
added to the total cost when tlie output is increased by one unit Over 
a range of output, e g , from 5000 to 5020 miles, the marginal cost may 
be defined as the increase in the total cost divided by the correspond- 
mg increase m output In our example, suppose our “output" of miles 
rose from 5000 to 5020, and our total cost rose from $350 to $350 40 
Then the maiginal cost of that 20 miles is 40 cents, or 2 cents per mile 
We shall see that if the average vanable cost does not change as output 
changes, the marginal cost and the average variable cost are equal 
This IS not so where the average vanable cost changes as output 
changes We should always think of marginal cost as something added 
to the total cost by the addition of a unit of output ' If we say that the 
margmal cost of milk, for mstance, is 60 cents per gallon, we should 
thmk of a gallon being added to the output of milk and of 50 cents 
being added m consequence to the fanner’s total cost 

Variation of Cost with Output 

There is yet another ambiguity m the expression “cost of produc- 
tion ” When our friend asked how much it cost to run our car, we said 
first, “five cents a mile,” this bemg the average total cost of ruimmg 
10,000 miles Suppose, now, that in the penod m question we have run 
not 10,000 miles but 30,000 miles In order to do this we would have to 
dnve faster, more funously, more frequently We would bum more 
gas and oil per mile, there would probably be greater wear and tear on 
the tires and more repairs It is reasonable to assume that the average 

* Or 118 something; subtracted from total cost by the subtraction of a unit of output 
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total cost of 30,000 miles might well be greater than the average total 
cost of 10,000 miles — say, 6 cents per mile Similarly, if we had run 
only 1000 miles our average fixed cost would be high, and the average 
total cost would also be high — say, 20 cents per mile It is evident that 
there is no such thing as "the” cost per mile of running an automobile, 
no such thing in general as "the” cost of production of a commodity 
In the general case all the cost quantities, with the exception of the 
total fixed cost, change as the output changes Except m a special and 
unlikely case, therefore, it makes no sense to say simply, "The cost of 
production of milk is 40 cents per gallon ” If we are to be accurate we 
must say, "The average total (or average variable, or marginal) cost 
of producuon of a parucular ten thousand gallons of milk is 40 cents 
per gallon ” 

Cost Schedules 

We suppose, then, that each volume of output has its own total cost, 
or supply price, and that the total schedule of such quantities is the 
total cost schedule, or the total cost function From this all the other 
cost quantities can be derived An example is given in Table 49, the 
figures of which are not supposed to be reahsuc, but are chosen for 
their illustrative value We will return to the firm of Table 46, now 
supposing, however, that it is a wheat producer, and that its total cost 
schedule is shown in Table 49, columns 1 and 2 The total fixed cost 


Tabu 49 Cost Schedules 


ol. ^ « 4- i 4 


0 100 
so 2Z5 
100 290 

150 350 

200 410 

250 470 

300 530 

350 595 

400 565 

450 745 

500 880 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


0 

125 

190 

250 

310 

370 

430 

495 

565 

645 

780 


4 50 
290 
2 33 
2 05 
1 88 
177 
170 
1 66 
1 66 
176 


> 

2 50 
190 
167 

155 
148 
143 
141 
141 
143 

156 


2 50 
130 
120 
120 
120 
120 
130 
140 
160 
2 70 


600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


300 

175 

no 

50 

-10 

-70 

-130 

-195 

-265 

-345 

-480 


uov — 

(column 3) is equal to the total cMt at ^^eiage 

Total variable cost (column 4) is 

total cost IS obtained by dividing each total cost figure y 
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spending output (column 5) Average variable cost is obtained by 
dividing each total variable cost figure by the corresponding output 
(column 6) Maigmal cost (column 7) is obtained by dividing each 
addition to total cost by the corresponding addition to output Thus 
when output rises from 0 to 50 bushels, a nse of 50 bushels, total cost 
rises from 100 to 225, a nse of $125 Marginal cost, therefore, m the 

range for 0 to 50 bushels is $125 per 50 bushels, or $2 50 

bushel In column 8 we show what will happen to the wheat stock of 
the firm, assuming that it starts with 600 bushels, if various quantities 
of output are produced and nothing is sold, the stock of course equals 
the mitial stod^ plus the output Column 9 shows what will be tht 
money stock after various outputs have been produced The money 
stock IS the mitial stock (assumed to be $400) less the total cost We 
assume that all the total cost is paid out in the form of money 


Cost Curves 


These schedules are shoivn graphically m Fig 75 Fig 75A shows 
the asset tiansformaUon curve (columns 8 and 9 of Table 49) shows 
the initial position If in the period there is a fixed cost, this 
drops the position to Pj Then if there is production, tins leads to an 
increase in the wheat stock with a corresponding diminution of the 
money stock following the curve P,P, In Fig 76B we have Uie total 
cost curve, OCiC, (columns 1 and 2 of Table 49) OC, is the total 
fixed cost The same curve measured from the line CJF is the total var- 
iable cost curve Thus at an output OT, TK is the total cost, TF is the 
total fixed cost, FK is the total variable cost Then in Fig 76C we show 
the marginal cost curve, miJiij (columns 1 and 7 of Table 49), the aver- 
age variable cost curve, (columns 1 and 6 of Table 49), and the 
average total cost curve, CjC, (columns I and 5 of Table 49) 


The Average-Marginal Relationship 

We wish to note first some points in regard to the geometry of these 
curves In the first place we can see that the asset transformauon 
™"or ‘mage of the total cost curve 
a/ “““cy given up for wheat pro- 

filt L *, *■= “St “tve passes 

ough the towest points of the average total and average variable 

^ar^ th ‘ cost IS at aTnimum « 

cost This is no accident but a necessary prop- 
erty of this relationship It can be proved by reference raFi^ 75B 
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Tlius at any output OA die total cost is AS and die average total cost 
AB 

is which 15 the slope of die hne OB, oi tan BOA As B moves 

along the total cost curve, the slope of die line OB is evidently fellmg 
unul die point K, at an output OT, wheie OK is a tangent to the total 


Unattainable 




Fic 75 Cost Curves 


cost curve U now we move the pomt B RAe^d^^ 

OB (ie, the average total cost) a^m P rxaTpa>l cost is the 
pomt of minimum averse tota to suppose we move 

slope or steepness of die total cost curve itselt Ft- 
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a short distance from B to B', the marginal cost m this range is the 
increase in total cost, DB', divided by the increase m output, BD, 
ivhicli IS the slope of the line BB' As B and B' move together this ratio 
approximates to the slope of the curve itself, or of the tangent to the 
curve At S It IS evident that the slope of OB is greater than the slope 
of BB ' — 1 e , average total cost exceeds marginal cost, as we can see 
also by referring down to Fig 7SC At K, however, the slope of the 
total cost curve at K (the marginal cost) is equal to the slope of the 
tangent OK, which is also equal to the average total cost Marginal cost 
IS therefore equal to average total cost at the point of mimmum aver- 
age total cost, £ In an exactly similar way, by draivmg a tangent from 
Cl to the total cost curve at H we can shoiv that H is the point at which 
average variable cost is a minimum and also is equal to marginal cost 
The points H and K in Fig 75B correspond exactly to h and k ui 
Fig 75C 

These propositions are special cases of a more general proposition 
relatmg "average” and "marginal" quantities, which we may call the 
"average-marginal relationship" It states that when any “average” 
quantity is falling, the corresponding “marginal” quantity is smaller 
than It, whenever an “average" quantity is rismg, the “margmal" 
quantity is greater than it, and whenever the "average" quantity is 
constant, the "marginal" quantity is equal to it * 

Average Fixed Cost 

Another point to notice is that the average variable cost curve gets 
closer to the average total cost curve as output increases This is be- 
cause the vertical distance between them, e g , w,c, in Fig 75C, meas- 
ures the average fixed cost, which contmually declines with 
in output as the constant total is spread out over a larger number of 
umts of output The average fixed cost curve (not shown in the figure) 
IS a rectangular hyperbola 


Drawing Marginal Cost Curves 

When a matginal cost curve is draivn from arithmetical figures, the 
simplest method of reasonable accuracy is to plot the maiginal cost at 

output Tucreara, a,>a. to-al* a ““ “ mcreaiing a> 
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Ae mid-poim of the range over which it is calculated Thus m TaW 
49 the mi^al cost over the range from 0 to 50 bushels is lo f 
plotting this on a graph it should not be plotted at either eS S 1 
range, but at 25 bushels For perfect accuracy we should plot the total 
cost curve, draw the tangents at various points, and measure thl ^ 
pnal cost at these points by the slopes of these tangents This reS- 
ment, however, is usually more trouble than it is worth, and the 
approximate method given above is accurate enough for most Z 
poses Plotting the maiginal cost at either end of the range over which 
It IS calculated, however, will lead to noticeable errors m the graphma 
These considerations apply to the construction of all marginal curves 


Cost Functions as "Attainability Boundaries” 

All the functions defined above represent m some sense "attain- 
ability boundaries " Thus in Fig 75A all posiuons within the aiea 
bounded fay QgPxPi are attainable, for we can always obtain output 
at greater cost than that shown by the producuon opportumty Ime 
Points outside this area cannot be attained by production, though they 
may of coune be attainable by exchange Similarly, m Fig 75B the 
total cost curve separates the attamable area above from the unatuin- 
able area below, as again any given output can be achieved at greater 
total cost than that shown by the total cost curve, but not at less Each 
point on the total cost curve, that is, represents the least total cost for 
which the corresponding output can be produced We shall return to 
the problem involved in finding this least cost later Similarly, in 
Fig 75C each curve separates the attainable values which he above it 
from the unattainable values whidi he below it 


The Optimum 

The analysis cannot, of course, stop at the transformation functions 
It IS useful to be able to separate the attainable from the unattainable 
positions of the organism We want to know more, however We want 
to know where, withm the field of the attainable, is the "best" posi- 
tion We need, therefore, a theory of the optimum — i e , of die prin- 
ciples according to which the organism selects, out of all the positions 
which are open to it, the preferred or optimum position In order to 
do this It IS necessary to have some principle of ordering or ranking 
the various positions, m order to be able to pick out that position 
which heads the list — ^i e , which is the best of the set The maigmal 
analysis is an important special case of this general principle of order- 
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mg in which the optimum position is defined as the position giving 
the maximum value to some variable (the “maximand") which ranks 
the various positions, in the sense that any position associated with a 
higher value of this maximand outranks any position with a lower 
value As we shall see, the margmal analysis proper only applies when 
the maximand function is continuous at the maximum The theory, 
however, can be widened to take care of discontinuous functions In 
the elementary theory of the firm it is generally assumed that profit, or 
net revenue, is the maximand — i e , that the optimum position is that 
at which profit is a maximum We shall develop this case with con- 
siderable elaboration It must not be thought, however, that we neces- 
sarily assume that firms in fact select the position of maximum profit 
The principle of the marginal analysis, and the techniques involved 
m It, do not, however, stand or hill on the realism of this special case 
Profit maximization is a speaal case of the more general theory of the 
optimum, and though we shall find it useful for a while to confine 
our attention to the detailed consequences of the assumption of profit 
maximization, we shall broaden the assumptions later 


QUESTIONS AND EXERCISES 

Using the tenninology of the first part of the chapter we might say that 
the tottl cost curve of Fig 75 could be divided mto three sectors— 
pluperfect, "perfect," and "imperfect” Where would you mark the 
boundaries between these three sectors, and how would you 
terms? Would it help to define the concepts m the case of the market 
transformauon curves if we employed a concept of "margmal revenue” 
analogous to "maiginal cost”? Figs 1 and 2 of Fig 74 correspond to 
Figs A and B of Fig 75 What m Fig 74 would correspond to Fig 75B? 
The concept of an "attainability funcuon” defining the boundary be- 
tween possible or attamable posiUons and impossible or unattainable 
positions IS a perfectly general one As an exercise in the method of 
plausible topology, discuss the probable shapes of the possibility bound- 
anes in fields with the following axes 

K weight of the golf ball and the average score of golfers 

b The average speed of automobiles and the number of fatal automo- 
bile accidents 

proporuon of nauonal mcome derived 

flrom exports 

d The ratio of Negrw to whites m a census tract and the number of 
mixed marriages per thousand population 
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3 Suppose the follwving schedule represented the average variable 
schedule of an automobile, over a period of six months 


Miles Run 

Average Vanable Coat 
(Gents per Mile) 

1,000 

2,000 

30 

30 

3,000 

30 

4,000 

30 

5,000 

3 02 

6,000 

3 05 

7,000 

310 

8,000 

3175 

9,000 

3 278 

10,000 

3 410 

11,000 

3 573 

12,000 

3 775 

13,000 

4 023 


Suppose that the total fixed cost in this period amounted to $100 

Calculate, for each thousand miles from 0 to 13,000 (arranging the 
results in tabular form) (a) The total vanable cost (b) The total cost 
(c) The average fixed cost (d) The average total cost (e) The maT^mai 
cost 

On one graph (A) draw the total cost curve and the total vanable cost 
curve On another graph (B) draw the average total cost curve, the aver 
age variable cost curve, the marginal cost curve, and the average fixed 
cost curve 

fVxim the graph find the point of minimum average total cost and 
determine how many miles should be run in order to operate the car 
at the minimum average total cost Show that at this point the average 
total cost and the marginal cost are equal 

4 In the above example, suppose that a benevolent unde offered to pay 
the owner of the car 5 cents for ei'ery mile dnven Calculate the total 
revenue and the net revenue accruing to the owner of the car under 
these arcumstances, for each thousand miles from 0 to 13,000 On 
graph A draw the total revenue curve and also the net revenue curve, 
showmg the net revenue at each number of miles How many miles will 
the owner of the car have to run in order to get the greatest net revenue? 
Show, on graph B, that at tins number of miles the marginal cost is 
5 cents per mile 

5 Using the cost figures in Table 49, page 636, calculate the most profitable 
(oi least unprofitable) output when the pnce is $1 20, $1 40, $1 60, $1 80, 
$2 00 (Use graphs ) What do you deduce from these results about the 
effect of the price of a product on its output? 

6 The table on pnge 643 shows five different total cost curves 

In each case calculate the foUowuig schedules (a) Total variable cmt 
(b) Average Total Cost (c) Average Vanable Cost (d) Marginal Cost n 
separate figures for each case draw tlie curves corresponding to these 
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Output 

(tons) 

(1) 

(2) 

Total Cost (0 
(3) 

(4) 

(5) 

0 

1000 

1000 

1000 

1000 

1000 

10 

1100 

1024 

1221 

1050 

1050 

20 

1157 

1061 

1335 

1100 

1100 

30 

1180 

1120 

1410 

1150 

1150 

40 

1200 

1190 

1464 

1200 

1200 

50 

1226 

1287 

1509 

1250 

1250 

60 

1264 

1388 

1538 

1300 

1300 

70 

1315 

1512 

1555 

1350 

1350 

80 

1385 

1670 

1570 

1400 

Inf 

90 

1480 

1870 

1583 

1450 

Inf 

100 

1700 

2160 

1595 

1500 

Inf 


schedules Show that m each case the average-matginal relationship is 
sustained Show that in cases where there is a minimum value for either 
average total or average variable cost, the marginal cost is equal to the 
average cost at its minimum value Is this true also in case (5)? Suppose 
now that in cases (1), (2), and (3) the total cost went to mfinity at an 
output of 80 tons What does this do to the various curves? What would 
be the meaning of such an assumption and how realistic do you think 
It might be? 



CHAPTER 26 


THE PROFIT-MAKING PROCESS AND THE 
THEORY OF MAXIMIZATION 


We have already thought of the firm as defined by a process by 
which assets are continually transformed and retiansformed through 
production and exchange Before going on to the theory of Ttiavimi7!. . 
tion of profits we may wish to examine further the nature of this 
process from the point of view of how the transformation of assets 
results in the making of profits 

Dynamics of a Marketer 

Let us return, then, to our simple example of the wheat marketer, 
and consider a succession of purchases and sales at different pnces, 
shown m Table 50 Given the initial money and wheat stock {$400 


Table SO The Profit-Making Process 


Position 

Day 

Po Pi 

1 

P. 

2 

P. 

3 

Pi P. 

4 5 

P. 

6 

Price 

2 00 

3 00 

2 50 

2 00 3 00 

200 

Wheat bought (-(-) or 

-t-100 ■ 

-600 

-1-400 

-1-400 -700 -1-400 

sold (— ) 






Money paid in (-|-) or 

-200 -flBOO ■ 

-1000 

-800 -1-2100 - 

-800 

out (-) 






Wheat stock 

600 700 

100 

500 

900 200 

600 

Money stodt 

400 200 

2000 

1000 

200 2300 

1500 


and 600 bushels, as before) we can immediately calculate, as in the last 
two lines of the table, the successive "positions” of the physical bal- 




ance sheet These are represented m the points Poi Pi> 

Fig 76A P„ is the origmal position On the first day the exchange 
opportunity line is PoPi, and we suppose the firm moves to Pj y 
buying wheat Then next day the pnce is hi^er, the opportumty me 
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IS PyP^, and the firm sells iFheat, moving to P^ The third day the pnce 
IS lower and the firm buys along the new opportunity line PjP, to jP, 
The fourth day the pnce is lower still, but the firm still buys along 
the new line P^^ to So we go on It is clear that these operations 
are profitable, for by the time we get to Pq we have reached a position 
with the same amount of wheat as we started, and a good deal more 
money The "profitableness” of the operations consist in moving 
through a succession of srvings “outward” in the figure, so that on the 
whole we are increasing our assets If the operations were unprofitable 
— as of course they may be — the firm will find itself moving "m” 
torvard the origin It might find itself, for instance, buying dear and 
selhng cheap, following a path such as PgP^P^P, etc 


Honey Umea 
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The Profit-Making Process 

This process of moving "out” m an asset space (which m general 
will be of many dimensions) through a succession of transformatiom 
IS the essence of the profit-making process Profit making, that b 
the process of “growth" of the whole asset complex If we are to meas 
ure this growth, however, we must reduce the n-dimensional asset 
complex to a single dimension of a unit of account, say, “dollan " This 
can only be done by valuing all the physical assets by multiplying their 
quantity by a coeffiaent of valuation This is exactly the same index 
number problem which we have met earher (page 277) in the meas 
urement of economic aggregates, though it is not generally recognited 
as such, even by accountants! Let us assume here a very simple method 
of valuation, which corresponds roughly to the accountants' “FIFO” 
method (see pages 266-268) We will suppose that all wheat stocks are 
valued at the initial price of |2 per bushel The total value of the 
wheat stock, and the net worth (value of wheat plus money), are shown 
in Table 51 The successive positions of net worth are shown in Fig 


Tabie 51 The Calculation of Profit Wheat at S2 per Bushel 


Position 

Day 

Po 

1 

Pi 

2 

P. 

3 

Pt 

4 

Pi 

5 

Pi 

6 

Pt 

Wheat stock 

600 

700 

100 

500 

900 

200 

600 

Value of wheat stock 

1200 

1400 

200 

1000 

1800 

400 

1200 

Money stock 

400 

200 

2000 

1000 

ZOO 

2300 

1500 

Net worth 

1600 

1600 

2200 

2000 

2000 

2700 

2700 

Total profit 

0 

0 

600 

400 

400 

1100 

1100 


76A by projecting valuation lines from the various positions to the 
money axis at a slope equal to the valuation coefficient of }2 Thus 
from Ej we project the line at a slope of |2 per bushel to meet 
the money axis at F,, OV^is then the corresponding net worth Thus 
the net worth at P„ and is OF. (?I600). at P, it is OF, (12200), at P, 
and P« It is OF, ($2000), and at P, and P, it » OF, ($2700) 


Difficulties in Measuring Profit 

The paradoxical nature of the measurement of net H 
therefore of profit, which is simply the growth m net w^) is so 
in the movement from P, to P„ which 
$200, because 1000 bushels of wheat ate sold for $2 50 and are 
at $2 Nevertheless it is clear from subsequent events that the m 
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ment from P, to P,, and again to P, (which registers no gain or loss), 
actually lays die foundations for the subsequent gains at Pg or P„ and 
that if the firm had not moved down from P^, at an apparent loss, it 
would not have made the subsequent gams The dependence of the 
measure of profit on the system of valuations is brought out clearly in 
Table 52, which represents the physical data of Table 51 but values 


Table 52 The Calculation of Profit Wheat at S3 per Bushel 


Position 

Po 

Pi 

Ps 

Ps 

Ps 

Ps 

Ps 

Wheat stock 

600 

700 

100 

500 

900 

200 

600 

Value of wheat 

1800 

2100 

300 

1500 

2700 

600 

1800 

Money stock 

400 

200 

2000 

1000 

200 

2300 

1500 

Net worth 

2200 

2300 

2300 

2500 

2900 

2900 

3300 


the wheat stocks at $3 instead of at $2 Comparing the course of net 
worth with that in Table 52. we see that at the higher valuation the 
loss from P, to P, is turned into a gam, and that the great gam from 
Pg to P, IS wiped out! The course of net worth is shown in Fig 76B 

What Determines Profit’ 

It should now be easy to see that the larger the swings in a profitable 
succession of transEormauons. the greater the total profit Suppose, for 
instance, that with the price history of Table 50, we double the pur- 
chases and sales The result is shoivn in Table 53 Companng the total 


Table 53 Calculation of Profit X,arger Transactions 
‘ Po P» P. P, P, 


Wheat sales (— ) 


OT^rchaKB 
Money paid in 


-t-200 

-1200 

-f-800 

-fBOO -1400 

+800 

|-l-j or out 


-400 

-f3600 

-2000 ■ 

-1600 -1-4200 

-1600 

Wheat stock 
Money stock 
Value of wheat 

600 

400 

800 

0 

-400 

3600 

+m 

1600 

+1200 

0 

-200 +600 

4200 2600 

Stock at ^ 
Net wordi 

Total profit 

1200 

1600 

0 

1600 

1600 

0 

-800 

2800 

1200 

800 

2400 

800 

2400 

2400 

800 

-400 1200 
3800 3800 
2200 2200 


profit figure (net worth mmus initial net ivorth) of tables 53 and 51 

we obsOTe that at any Ume the profit m table 53 is double what it is 
in iable 51 
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In the present case u m dew that if there were ne . 
amounts bought and sold, and rf markets remamrf 

mtely, and if the future course of pnces was certain fhein c 

be made at an infinite rate by buymg indefinitely la’i^e aiTiiKS 
the price was going to rise, and selling mdefiniteTy la J aiSn 
when the pnce was going to fall That ,s. the larger L ^mgs- ^ 
toger (be profit, and if there is no limn on the magnitud^f the 
swings, there is no limit on the magnitude of the profit 

Whot Limifs Profit* 


1 Boundary Conditions We know in fact, of course, that the 
swings cannot be indefinitely large, and profite are alivays finite We 
must ask ourselves, then, what hmtts the size of the swings, or succes 
sive transformations? There arc two mam answers One is the develop- 
ment of imperfections on the market and the other is the presence d 
uncertainty The simplest kind of imperfection we might call a 
“boundary” imperfection This is a pomt at which the exchange op 
portunity suddenly disappears Suppose, for instance, that in the 
previous example there was no possibility of boriowmg, either money 
or wheat The market opportunities would be bounded sharply by 
the two axes — -1 e , all movements would have to be confined to the 
first quadrant The maximum profit is then obtained if we folloiv the 
following principle move to the money axis (i e , hold all assets m 
the form of money) whenever the next change in price is a fall, and 
move to the wheat axis (i e , hold all assets m the form of wheat) when 
the next change in price is a nse This is illustrated m Table 54 and 


TabI/E 54 The Frofit-Maiong Process Boundary Limits 


Position 

Fo 

Pi 

F, 

F, 

Pt 

11 

r, 

Wheat stock 

600 

800 

0 

0 

1200 

0 

600 

Money stock 

400 

0 

2400 

2400 

0 

3600 

2400 


Fig. 76D We observe that a mere fall in price is not sufficient to cause 
a move to the wheat axis When price falls at position Fj from $S to 
|2 50, we do not move at all, because the pnce ts going to fall further 
If we refer back to Fig 76A we can readily see that if the firm had not 
~ i«cn,,vg(j to position P, from F,, but had stayed at Fj on that “day" and 
m thin had moved toward the wheat axis to a new position 4, piofin 
$200, Ijd have been higher In I have brought the position to the 
at $2 IVjjii wheat stock in order to compare it with the other exampla 
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in a continuing process it irould, of course, go riglit on to tlic vheat 
axis, assuming t)i,it a rise in price is forthcoming All that this princi- 
ple amounts to, of course, is the familiar one of "getting in at the 
bottom and out at the top " The principle can be applied to any 
boundary condition — thus there may be a maximum amount of debt 
possible, in nhicli case the boundaries may lie in the fourth or second 
quadrants 

2 Market Iml>e}[ections Any imperfection of the market will 
have the same cflfcct of eventually checking purcliases or sales, even 
if the impel fection manifests itself gradually Let ns take first a simple 
case in which we have an imperfect purcliase market but a perfect sales 
market This is shown in Fig 77 Here again we suppose a pure wheat 



. marketer as before, with an initial position P, Suppose tliat he can 
purchase wheat only under an imperfect market, with the price rising 
pureliases, and an excliange opportunity boundary 
M e suppose funlier that he anticipates a rise in price, or in 
‘•'d^aiTi r '"a''® evchange oppoitunity favorable to selling, so 

M il he «' How far 

go If he goes to A and then the price rises to give him a sales 
^opportunity line ^f'.. he can move back along the line AV If Imw 
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opportunity Ime. P,V, If he goes still further, to C, he finds he ,n. . 
apin move back along a lower sales opportunity hne CF in, T 
that tlie best portion along P^P^c Ip„ wherl the Ime V F « IT 
gent to the purchase opportumty curve at P^ This proposition is m 
dependent of any metliod of measunng profits, or any s^em of asset 
preferences, so long as none of the assets involved are "discoinmodi' 
ties . for if we take any point K on a sales opportunity line A V wh!ch 
is not tangent to die purchase opportunity line, we can find a range 
of points LM on the tangent sales opportunity hne which shw 
laiger quantities of both assets than the point K, and hence must be 
preferred to it 


Maximizotion of Profit 

If now we suppose that die firm sells just as much as it previously 
pui chased, NP^, so diat it moves to the position Fj where the initial 
stock of wheat is restored, then the realized profit is PJP, Tim is 
clearly a maximum when F^Fj is tangent to the initial purchase curve, 
if the firm moved initially to either A or C, for instance, the realized 
profit would only be FjF, If the firm moves to some point otlier than 
Fj, there may be diflSculties involved m the valuation of the stock and 
the measurement of profit, diese, however, can be neglected at this 
stage 


Optimum of Production 

Fig 77 will also serve to illustrate the optimum position of jnodvc- 
fion as well as of exchange under imperfect purchase markets We 
suppose now that P^P^C is a production opportumty line, derived 
from a total cost curve That is, we suppose the total cost of producing 
NFj IS FoAI We again suppose perfect selling markets with straight 
sales opportunity lines, and we suppose that all that is produced is 
sold Again u is clear that the optimum amount of product is NP^, 
where the sales opportunity line is tangent to the producuon oppor- 
tunity line at Fj Realized profit again is FoPj 

The “Marginal Condih'ons” 

In bodi the above cases the slope of the Ime Pi/lPiC at any point is 
the mmginal cost, whetlier we think of it as simple purchase or as 
production It represents, that is, the increase m money sacrificed per 
unit increase m wheat obtained The slope of the sales opportunity 
line FiFj is the selling pnce of wheat At F,, then, we have the condi- 
tion that price is equal to marginal cost Tlus is the first we have en- 
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countered of what will be a long series of marginal conditions Tliese 
are equalities which must be fulfilled at tlie position of the organism 
at which the maximand is maximized If they are not fulfilled the 
organism is not at its optimum position Thus in tlie present case if 
we stopped at a position such as A where the marginal cost is less than 
the price, by increasing purchases (or production) we would be giving 
up less in money cost than we would be receiving m the value of the 
wheat added If, for instance, marginal cost at this point were $1 when 
the price was $3, increasing wheat by 1 bushel either by purchase or by 
production, and dien selling die wheat thus obtained, would increase 
die money stock by {2, leaving die wheat stock unclianged — le, 
there would be a realized profit of $2 in each additional bushel bought 
or produced and then sold If on the other hand marginal cost were 
54 when the price was 53, this would indicate diat the firm had gone 
too far m purchase or m production, and that if it had produced or 
purchased a bushel less it ivould have been better off, for the extra 
bushel actually diminished the realized profit by 51 If, however, when 
the marginal cost is less dian price, it pays to tnciease purchases or pro- 
duction, and when marginal cost is gieatei than price, it pays to dimin- 
ish purchases or producQon, the maximum profit must be at the point 
where marginal cost and price are equal 


Maximization with Imperfect Selling Markets 

Let us now extend the analysis to the case where the selling market 
IS imperfect Let us return to the case of the previous chapter. Table 
49, page 536, and suppose that the firm faces an irapeifect market for 
Its product, as in Table 47, page 525 Tlie combined tables aie shown 
in Table 55 Columns (1), (2), and (6) are the same as columns (1), (2), 
and (7) of Table 49 Column (3) shows tlie price at which each output 
can be sold, this is the sales curve Column (4) shoivs the total revenue, 
obtained by multiplying each output in column (1) by the pnce at 
which It ran be sold in column (3) Price is sometimes called "average 
revenue, and the sales curve the "average revenue curve,” because 
It beats the same relation to toul revenue that average cost does to total 

cost We liave, that is. Average Cost = I^^. and Price = 
Total Revenue . 

Output Average Revenue Column (4) is the net revenue, 

obtained by subtracting each total cost figure from the corresponding 
total revenue figure This is the "realized profit,” or the increase in 
money stock if all the output is sold Column (7) is the "maiginal reve- 
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nue,” a concept exacdy analogous to margmal cost It is a, the 
increase in total revenue per unit increase in output Thus over the 
range from 0 to 50 bushels the mcrease in total revenue is $125. mar- 
ginal revenue is then $126 for 50 bushels, or $2 60 per bushel We see 
now from the table that the net revenue is a maximum (about $70) 
when the margmal cost and the margmal revenue are equal, between 


Table 55 Profit Maximization 


1 

Output 

(bu) 

2 

Total 

Cost 

(S) 

3 

Price or 
Average 
Revenue 
($ per bu ) 

4 

Total 

Revenue 

(S) 

5 

Net 

Revenue 

($) 

6 

Marginal 

Cost 

(Iperbu) 

7 

Marginal 

Revenue 

(tperbu) 

0 

100 

2 60 

0 

-100 

2 50 

250 

50 

225 

2 50 

125 

-100 

130 

230 

100 

290 

2 40 

240 

-50 

120 

210 

150 

350 

2 30 

345 

-5 

120 

190 

200 

410 

2 20 

440 

30 

120 

170 

250 

470 

210 

525 

55 

120 

1 

150 

300 

530 

2 00 

600 

70 

l30 

nri 

350 

595 

1 90 

665 

70 

^ 140 







1 40 


400 

665 

1 80 

720 

55 

160 

0 90 

450 

745 

170 

765 

20 

250 

070 

500 

880 

1 60 

800 

-80 




300 and 350 bushels This again is no accident, but a necessary condi- 


'"Lplnc Illustrauon The figures of the table are re^o Jced m 

Fig. 78 In Fig 78A we plot the total c“^ 

revenue curve, T,, from columns ( ) an ^^’aicoeaualtotheverti- 

cuTve.lsr„ from column (5) Thusat 

cal distance between the total cost and tota 

any output OX, XL = CR Net revenue is ^^i -d F, ^ ^ 

correspond to what are sometime ca . ^ are the average 

the toml fixed cost In Fig 78B the curves t«., and 
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revenue and marginal revenue curves, from columns (3) and (7) The 
curves aa, and mnij are the average total cost and marginal cost curves 
from columns (5) and (7) of Table 49 It will be observed that the net 
revenue is a maximum, KL, at output OK (= ok) where the marginal 



Fig 78 Profit Maximization with Imperfect Markets 


cost and marginal revenue curves intersect at s, that is, where mar- 
ginal cost equals marginal revenue Marginal cost is the slope of the 
total cost curve, and marginal revenue is the slope of the total revenue 
curve At an output such as oki, where marginal cost (kitn^) is less 
than maiginal revenue (AimJ, the total revenue curve is steeper than 
the total cost curve and the two curves are dearly diverging with m- 
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crease of output, i e , net revenue is getting larger as output increases, 
and IS therefore not at a maximum Similarly, at an output such as 
oAi, where marginal cost exceeds marginal revenue, the total cost 
curve IS steeper than the total revenue curve and the curves are con 
verging with increasing output— le, net revenue is increased by 
dtmintshtng output, and again is not at a maximum At output OK 
the total cost and total revenue curves are parallel, and net revenue 
therefore is neither increasing nor decreasing 


The “Second-Orcler Conditions" 

It will be observed that marginal cost and margmal revenue are also 
equal at the point m This pomt, however, represents a minimum 
value of net revenue, not a maximum The equality of maiginal cost 
and marginal revenue means simply that net revenue is neither in- 
creasing nor decreasing with output This is true both at maximum 
and at minimum points, or anywhere where net revenue is not chang- 
mg with output For a maximum not only must marginal cost equal 
marginal revenue, but the maigmal cost curve must cut the marginal 
revenue curve from below That is. at slightly smaller outputs than 
the optimum, marginal revenue must be larger ton maigmal cost, 
and at shghtly larger outputs it must be smaller This is what is knoivn 

as “second-older condition” for a maximum j 

Under perfect markets marginal revenue and pnce are identical, m 
we have seen, so that the maximum condition reduces to the equdity 

however, price is greater than marginal revenue, and at the pwnt 
maximum net revenue price (*r) is greater than margmal cost (fts) 

Further Geometric Properties 

om or two tothn pomti oi BtomoiT ■bouMI* 

total cost, or die net revenue per unit draw OL, 

at a maximum when the net revenue « a i^ 

to toudi the net revenue curve in Fig 78A.U&, IS u r 

to the order condmon,,^ ,, ,, dW tte 

imarnnal cost), and (Z) the second-order condition, ocp 
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the net revenue per unit is a maximum We see that this will always 
be at a smaller output than OK where the net revenue is a maximum, 
unless the maximum net revenue is itself zero — ^i e , if the net revenue 
curve touches the horizontal axis from below Then if, and K would 
coinade Net revenue in Fig 78B is measured by the area of the rec- 
tangle «Ag— this being the net revenue per unit of output (cr) multi- 
plied by the number of units of output (gc) Total revenue is the area 
of the rectangle okrh and total cost is area okcg 
Total revenue is also equal to the area under the marginal revenue 
curve, being the sum of all the individual marginal revenues Tlius 
suppose the marginal revenue of the first unit of output were $2 60 
and of the second unit $2 59 The first unit would add $2 60 and the 
second $2 59 to total revenue, so that the total revenue at the end of 
the second unit would be $(2 60 -f 2 59) That is, in Fig 78B total 
revenue at output ok is also the area ovsk, = area ohrk Subtracting 
the area ohwsk from both these areas, we have area hvio = area tors If 


the marginal revenue curve is a straight Ime, the triangles hvw and 
wrs are not only equal in area but congruent In that case, hw — tor 
This gives us a convenient method for constructing the marginal 
curve corresponding to an average curve If the average curve is a 
straight line, the marginal curve will also be a straight line passing 
through the point at which the average curve cuts the vertical axis, v 
If from a point on the average curve r we drop a perpendicular rh to 
the vertical axis and bisect rh in w, tw is the corresponding marginal 
curve Even if the average curve is not a straight line the construcuon 
can he used to find the margmal quantity corresponding to each aver- 
age quantity Thus if vr were tangent to an average curve at r, fcs 
would be the corresponding marginal quanuty The area the 
marginal cost curve is similarly the total variable cost, if the marginal 
cost of the first unit of output excludes the fixed cost If the Tnarginai 
cost of the first umt mcludes the fixed cost, then the area the 
marginal cost curve is the total cost In this case the area betioeen the 
marginal cost and marginal revenue curves is the net revenue Thus 
m Fig 78B, at an output ok^ net revenue would be the area mm^s - 
the arra vmy, where y is the point at which the marginal cost curve 
rats the vertical axis The pomt m is clearly a maximum negative 
^ue of net revenue As we move beyond « the positive arS m- 
^ases, atr It is a maximum, beyond s-nig, at the output 
area srn^m^ represents a subtraaion from the value at s This ronsti- 

revenue are equal, is the point of maximum net revenue ^ 
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The Firm Withoul Limits 

Up Co this point we have assumed that the only factor limiting the 
operation of the firm has been “imperfection” in some sense— either 
imperfection of the selling market, of the buying market, or of the 
production opportunity or total ct»t curve If all markets were perfect 
and if the firm never ran into increasing cost, there would be no limit 
to tlie extent of its operations, either in marketing or in production— 
It would always pay to increase output We see this clearly in Fig 79A, 



A B 

Fig 79 The Firm Without Limits 


which shows a firm witli a perfect market for output and constant mar- 
ginal cost OR IS tlie total revenue curve, TC the total cost curve— and 
It IS clear that there is no maximum posmon of net revenue, which 
increases indefinitely with increase m output The marginal cmt 
curve, and the margmal revenue curve, m„ are shown in Fig 7 . 
these are parallel, and never meet It is clear that if there is to he a 
maximum position of net revenue, then either the 
curve must turn doivn-i e , there must be 
maiket— or the marginal cost curve must turn up— 

“increasing cost ” 

Uncertainty as a Limit , 

There is, however, another factc^ which 
an economic organization before the ° ^ the ex- 

“of^re 

r.'r— -p.-y 

were certain In fact this is ^^o^es m the direcoon 

the example of the pure marketer o g anucipation of a 

he does along any of his market opportunity lines in 
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change m price Thus he moves "dmwi” from P, to P^, buying wheat 
because he thinks the price is going to rise If he is absolutely sure the 
price IS going to rise, and if there are no market imperfections, we 
have seen that it will pay him to go as far as he can in the direction 
of acquiring wheat and getting nd of money However, he is never 
quite sure Suppose that in fact he is disappointed, and the pnce falls 
Then the further he has gone in the purchase of wheat, the worse off 
he will be, he should have gone the other way, selling wheat and ac- 
quiring money As he moved down from Pg, then, his chance of gain 
increases if things turn out as he hopes — but also his chance of loss 
increases if things do not turn out as he hopes He will stop, generally, 
at the point where the chance of loss, if things turn out badly, is 
greater than he can stand That is, there is some point beyond which 
he feels the risk of being wiped out if things go badly outweighs any 
possible gain, no matter how great 

The Principle of Increasing Risk 

The "prinaple of increasing risk,” as Mr Kalecki calls it,* is of par- 
ticular importance when the firm has liabilities — i e , when its toti of 
assets IS greater than its net worth— for then an unfavorable move- 
ment m Its asset values leads to a much larger un&vorable movement 
m Its net worth, as we saw on pages 378-379 The problem is illus- 
trated for the simple marketer in Fig 80 P„ is the initial position m 
a wheat-money field We suppose the exchange opportunity Ime is 
PodPiPj Note that the slight steepening of the Ime at A represents 
mterest on the debt incurred to purchase wheat beyond his net worth 
If now he antiapates that the price will rise to, say, the slope of PjF,, 
if he goes to Pj the first day, and then sells the next day, moving, say, 
all the way to V^, his gam will be If he goes to Pj and then sells 
at the high price, he will move to Fj, with a greater gam (FgFg) Obvi- 
ously, the further he goes downward along the opportunity line on the 
first day, the greater his profits on the second day— if things turn out 
as he hopes Suppose, however, that things turn out badly, and the 
price falls, and that also he is forced to liquidate his debt If he has 
moved to Pj, incurring a debt PjC, he will have to sell at least CB of 
wheat to pay off the debt, and if the remainder of his wheat stock is 
yaked "at market" (tks now bemg below cost), his net worth will be 
severe loss of If he goes to P, and the worst happens, he 

will be wiped out altogether, and his net worth falls to zero It is dear 
that a reasonably cautious man would be extremely hesitant to go be- 

*See Chapter 18, page 879 



658 ELEMENTS OF THE MARGINAL ANALYSIS 

yond the point P^, no matter how attractive the gams hoped for it tlw 
loss feaied amounted to irretrievable «iTcaci -» T 



The "Fear of the Worst” as a Limit 
This is not to say, of course, that disaster will never be risked It 
does mean, however, that equal possible gams and losses are not of 
equal significance — that even if moving along an opportunity path 
increased equally tlie possibility of botli gams and losses, the fear of 
loss would eventually outiveigh the hope of gam At this point the 
movement will cease, even tliough it is not checked by imperfections 
in the market or in cost curves Exactly the same kmd of considera 
tions apply to movement in expectation of a fall m price, suppose, for 
instance, tliat die maiketer moves into the second quadrant, borrow- 
ing wheat (i e , selling wheat futures) m order to increase his money 
stock If his expectation is disappointed and the price of wheat rm, 
he may again suffer severe losses, and perhaps even be wiped out, w en 
he has to puicliase wheat to make good his undertaki^ to iver 

Uncertainty, therefoie, results m what are apparently ^ 

maxima,” which may operate even when imperfections m e o^ 
tunity functions yield "tiue" maxima That is, we ““V 
uon, whether marketing or production, before ° , 

profit under favmable anticipauons, because of the fear of t 
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which would result if things turn out badly We may hesitate, for 
instance, to produce as much as would yield maximum profits if our 
best expectation is fulfilled, because to do so would involve a position 
of illiquidity which would risk some disaster, such as loss of control of 
the enterprise, if things turned out badly and we were not able to 
dispose of the product at a profit 


Asset Preferences as Limitations 

What this means m that the movement of an enterprise will be 
limited by certain asset preferences — ^i e , there will be certain propor- 
tions of various kinds of assets m its total position which the firm will 
not care to violate These preferentes may be "boundaries” — ^i e , the 
firm will not mind certain proportions bemg in excess, say, of some 
boundary figure but will get seriously disturbed if the proportions fall 
below the boundary A good example of such a preference boundary 
IS the reserve ratio of a bank As we have seen, banks are most unwill- 
mg to allow the ratio of reserves to deposits to fall below a certam 
minimum Indeed, there is usually a legal limit to this ratio All firms, 
however, keep an eye on various aspects of their asset structure, espe- 
cially their liquidity poation, m vi«v of the uncerumties of the fu- 
ture Some assets depend for their value on a narrow range of future 
arcumstances, if things turn out only slightly worse than expected, 
they may lose all or the greater part of their value These we will call 

specific” assets Other assets will retain their value even though the 
future turns out very differently from what is hoped— these are "flexi- 
ble” assets Generally speaking, "fixed” assets— buildings and ma- 
chinery tend to be more specific, and raw materials and money are 
"flexible,” though there may be exceptions to this rule An increase 
in uncertainty itself will tend to shift asset preferences toward flexible 
and away from speafic assets, simply because with flexible assets there 
IS less chance of disaster if things go wrong and there is a better rhatirg 
of being able to take advantage of presently unforeseen opportunities 
In parucular the demand for liquid assets (e g , bank deposits and gov- 
ernment bonds) IS strongly influenced by the prevailmg state of un- 
certainty-the less certam the future, the greater the demand for 

liquid a^ts, which are, as it were, a sort of insurance against the un- 
foreseeable “ 

The flesibility or specifiaty of assets is strongly affected, as far as 
Ae individual firm is concerned, by the nature of the market for them 
^nraUy speaki^, assets which have perfect markets are more flexi- 
ble than those which have imperfect markets With perfect markets. 
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even if pnce changes unfavorably, there is no difficulty m rhan^^ j. 
die pioportions of die assets in the total structure, because they can 
be exchanged m indefinitely large amounts widiout difficulty or loss 
due to the mere amount exchanged Assets that have sharply imperfect 
markets, however, are hkely to be specific to the firm, for *ey cannot 
be transferred into odier assets in large quantities without loss 
cause of diis a firm with impeifect markets may stop short of the point 
of profit maximization under favorable expectations, because of tlie 
danger of getting "stuck” with unsalable assets if markets take a turn 
for the worse. 


QUESTIONS AND EXERCISES 

1 In Fig 76, page 545, the piofit-making process seems to be identical with 
die process of growtli of assets — i e , of accumulation How could a firm 
make profits and sull not accumulate assets over the years? How would 
diis be lepiesented in die diagiams? 

2 Recalculate the net worth of the vaiious positions m Table 50 (or 
Fig 76A, page 545) at valuation coefficients of $0 60, $1, $I 50— up to 
$3 50 Tabulate die results Can you draw any condusion from this 
table? 

3 Prove that the increase m net woith per unit pm chase of commodity is 
equal to the valuation coefficient of the commodity less the marginal 
levenue Prove as a corollary that m a perfect market it will be piofitable 
to sell when the valuation coefficient is greater than the price, and to 
buy when die valuation coefficient is less dian the puce 

4 The following table gives the total cost and total revenue functions for 

an enteipiise 


1 

Output 

(Tons) 


Total Total 

Cost Revenue 

(») w 


0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


ZOO 

215 

225 

231 

236 

242 

249 

257 

274 

306 

340 

385 

450 

535 

644 


0 

45 

90 

135 

180 

225 

270 

315 

360 

405 

450 

495 

540 

585 

630 
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Calculate and tabulate the following additional schedules (a) the total 
vanable cost, (b) the average total cost, (c) the average vanable cost, 
(d) the marginal cost, (e) the average revenue (price of product), (f) the 
marginal revenue, (g) the net revenue Draw the corresponding curves 
on a diagram similar to Fig 78, page 553 What kind of market for its 
product does the 6rm have? Show that in this case the maximum net 
revenue is where maiginal cost equals price Show that in this case the 
maximum net revenue per unit of output a at the output where average 
total cost IS a minimum What will be the optimum output (assuming 
maximization of net revenue) when the pnce is $G, $7, $8, $9, (107 Draw 
up a schedule showing the optimum output at various prices Could this 
sdhedule be denved directly from those previously calculated? Why does 
the marginal cost curve exhibit irregularities when the average cost 
curve IS apparently smooth? 

5 The following table shows six marginal revenue schedules 


Sales 


Marvmal Revenue 



1 

2 

3 

4 

5 

6 

0 

too 

100 

100 

100 

100 

100 

1 

100 

90 

80 

90 

99 

90 

2 

100 

80 

60 

81 

97 

82 

3 

100 

70 

40 

73 

94 

76 

4 

100 

60 

20 

66 

90 

72 

5 

100 

50 

0 

60 

85 

70 

6 

100 

40 

-20 

55 

79 

70 

7 

100 

30 

-40 

51 

72 

72 

8 

100 

20 

-60 

48 

64 

75 

9 

100 

10 

-80 

46 

55 

76 

10 

100 

0 

-100 

45 

45 

76 

Calculate the corresponding total 
venue schedules m each case 

revenue schedules 

and the t 


b Plot on squared paper the total, average, and marginal revenue 
curves m each case 

6 A wheat marketer can buy or sell in unlimited quanuties at (2 per 
bushel, can borrow money at 1 per cent per month, and can sell next 
month s wheat futures at $1 98 He has no wheat but (40,000 of money 
Draw his exchange opportunity line, from the second to the fourth 
quadrante The fallowing month the pnce rises to (3 Calculate his net 
revCTue for vanous quantiues of wheat bought in the first month and 
sold in the second (say 10, 20, 30, 40 thousand bushels, and also for 
wnous quananes of wheat futures sold (say 10, 20, 30, 40 thousand 
bushels) Repeat with a price of (1 m the second month Calculate the 
exaa point in each case at which his net worth would be reduced to 
^ Call this the "wipe-out point ’’ (Note that when he sells futures his 
cost is positive, being an addiaon to his money stock, and his "reve- 
nue is ne^uve, being the subtraction from his money stock when he 
buy. the wheat to fulfill his contract to delivei^-i e , payback hJ-wLat 
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debt ”) WTiat will be the effect of a rise in the rate of interest on the 
ivipe-out point? Is there an analogy to the rate of interest in the case of 
selling wheat futures? Does this example throw any l^ht on the pas 
sible effects of a rise in the rate of interest on the behavior of a 
marketer? 



CHAPTER 27 


THE DERIVATION OF SUPPLY CURVES 
FROM COST CURVES 


Out first important application of the marginal analysis will be to 
show certain possible relationships between the cost curves of firms 
and tlie supply curves of competitive industries 
In deriving a supply curve for a product we have to explain two 
things First, how and why does the output of a single enterprise 
change in response to changes in the price of its product? Second, how 
does the number of enterprises change as the price of their product 
changes? 


The Supply Curve of on Individual Enterprise 

The analysis of marginal cost in the preceding chapter will almost 
immediately give the answer to the first question It was there shown 
that the most profitable output of an enterprise with a perfect market 
for output IS that at which the price of the product is equal to its mar- 
ginal cost Assuming, then, that an enterprise tends to produce the 
most profitable quantity of output, we know that high prices will per- 
mit the output to expand to a point where the marginal cost has risen 
to the high price, and that low prices will force the output to contract 
unul the marginal cost has fallen to the low price Thus the marginal 
cost schedule, or curve, itself shorn immediately what will be the most 
profitable or least unprofitable output at which to produce, for a senes 
of hypothetical prices 

Suppose we have in Fig 81 a marginal cost curve, MC, and an aver- 
age total cost curve, ATC, of an enterprise with a perfect market for 
ite product Suppose the price of the product is OL, the marginal 
revmue curve and the average revenue curve will coincide, and will 
be£.K the point of maximum net revenue (see page 553), where 
marginal cost equals margmal revenue equals price LR then is the 
optimum output At a lower price, OK, KQ is tlie opumum output 

568 
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— smaller than LR, if the maigtnal cost curve is positively sloped 
Similarly, at the price OH, HP is the optimum output At this price, 
however, where HP touches the average total cost curve, the price is 
equal to average total cost at the opamum output, and net revenue 
IS zero This means, as we have seen earlier, that the firm is just nor- 
mally profitable (page 530) At a pnce below OH, say 0], ]N is the 
most profitable output, but even at the most profitable output net 
revenue is negative and the enterprise is making less profits than are 
necessary to keep it alive Obviously, then, at prices less than OH the 



Fig 81 The Supply of Product from a Finn 


enterprise, at least in the long run, will produce nothing ^ 

OH It will produce HP, and at higher prices it will ’ 

following the maiginal cost curve ER The supply 

from the enterprise, then-i e , the relauon between *e p^t ^ 

product and the amount which the enterprise wiB p 

assumption of maximization of net rwraue, is OHE .. P .. 

which a certain quantity will be supplied is ^ PP 

of that quantity The supply which relates 

supplied, The “”“P‘ “ 

price to the amount that can be markets for output 

Lcdy valid only on the assumption of perfect markets to 

The Supply Schedule for an Industry 

If the supply schedule of all the the sup 

dated with the pioducuon of a given commodity 
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ply schedule for the commodity as a whole can he deduced by simple 
addition Table 56 gives the supply schedules of four firms which 
compnse an "industry ” Firm A is a "low<x)st firm ’’ Its minimum 
average cost is $4 per umt of output, attained when it has an output 
of 25 umts Consequently it will produce nothing at a price lower than 
$4, but It will come into the industry as soon as the price rises to that 
level and mil start producing 25 units of output When the price rises 
to $6 per unit. Firm B, which is the second most favorably situated in 
respea to its costs, will enter the industry Firm B starts with an out- 
put of 30 units, at which its average cost is at a minimum of $6 At a 
price of $6, then, the schedule shows that Firm A produces 43 units, 
this being the output at which its marginal cost is equal to $6, and 
Firm B produces 30 units, 73 units m all Similarly, at a price of $10 
per unit. Firm C enters the industry, making the total output 168 


Table 56 Derivation of Total Supply Schedule 


Supply pnce ($ per ton] 
Output (tons] 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

Firm A 

0 

0 

25 

43 

55 

63 

70 

75 

80 

85 

Firm B 

0 

0 

0 

30 

50 

65 

75 

83 

87 

90 

Firm C 

0 

0 

0 

0 

0 

40 

60 

75 

85 

90 

Firm 0 

0 

0 

0 

0 

0 

0 

50 

65 

75 

82 

Total 

0 

0 

25 

73 

105 

168 

255 

298 

327 

347 


units, at a price of $12 per unit Finn D enters the industry, making 
the total output 255 units, and so on It is evident that as the supply 
price rises, the output of the industry increases for two reasons (1) the 
output of each existing firm increases, and (2) new firms enter the in- 
dustry 


What Determines the Elasticity of Supply? 

The schedule shoiving the relauonship between the price and 
the total output of an industry is what we have previously called the 
"supply schedule ” Tlie question now arises. What determines tlie 
elastiaty of tins schedule? What determines the response of output to 
a chmge in price? The answer is that the supply will be more elastic 
If (1) a given increase in the output of the single firms produces only 
a small increase in the marginal cost of production in the firm, and (2) 
a given increase in the price makes it profitable for a large number of 

^ *e individual firm to 
«pand Its output, as reflected in the fact that this can be accomplished 
without much increase in the maiginal cost, and if it is easy for new 
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films to enter the industry, then the supply will he elastic, for a given 
increase in price will result in a large increase m output If, on the 
other hand, it is difficult for the individual firm to expand its output, 
as reflected in the fact that it cannot expand mthout suffering a con- 
siderable increase in the marginal cost, and if it is difficult for new 
firms to enter the industry, then the supply will be more inelastic 

Perfectly Elastic and Perfectly Inelastic Supply 

The supply will be perfectly elastic over a range of output if either 
the existing firms can expand output without any rise in the maiginal 
cost or there are a number of firms whose minimum average cost » 
equal to the price of the product, so that a small rise in that price will 
bnng these firms into the industry and a small fall will drive them out 
The supply will he perfectly melastic if the exisnng firms are produc- 
ing at their absolute maximum capacity, so that an increase in output 
•will result in an infinite increase m the marginal cost, and if no new 
firms can come into the industry 


The Equilibrium of an Industry 

We can now formulate the general condiuon for the equihbnum of 
an industry An industry is said to be m equilibrium when there is no 
tendency for it to expand or to contract It will be m equihbnum, 
therefore, if die least profitable firm m it (commonly called the "mar- 
ginal firm") IS normally profitable If the profits of the least profitable 
firm are less than normal, this firm and others in like case will even- 
tually leave the industry Theur departure will lessen the total output, 
which will raise the price of that output, making the remaimng to 
more profitable Firms will connnue to leave the md^try un - 
least profitable firm is normally profitable In this '““^mon 
profitable firm would gam no advantage in moving out 
trv and the industry therefore will cease to decline If. on the offij 

hand, the least profiuble firm is makmg “ ^^^^^16 also 
probably means that a new firm coming into the it^dus^om 
I able to make profits above -nnal 

tendency for new firms to come m, Xct will 

It expands, its total output iwU rise and ^ he tempta- 
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Graphic Derivation of the Normal Supply Curve 
Just as we have derived the normal supply schedule of an industry 
from the cost schedules of its component 6rms, so we can derive the 
normal supply curve from the cost curves of the component firms 
Fig 82 shoivs the average cost curves (AC) and the maiginal cost 
curves (MC) for four single-product firms comprising an mdustry 
Firm A has the loivest minimum average cost, Firm D the greatest 
The exposition is confined to four firms for the sake of convenience, 
in fact, of course, a perfectly competitive mdustry would have a large 
number From the cost curves we can derive the normal supply curve 
for the product of the mdustry, as follows When the price of the 




Figs 82 and 83 Derivation of the Supply Curve 

product IS less than Offj, nothing will be produced At a price equal 
^ OFfi Firm A will find it profitable to enter the industry, and will 
produce at an output measured by (Fig 82A) As the pnce rises 
from OHi to OfiTj, the output of Firm A rises from H^P^ to XiQi, 
following Its maiginal cost curve Transcribing this movement to 
Fig 83 (the supply curve) we see that the quantity supplied rises from 
nothmg to as the price rises from 0 to OjKi, following the curve 
OffjPiQi At the pnce Firm B will enter the industry, for OfiTi 
IS equal to its minimum average cost It produces at this pnce an 
amount JSTjQj The total quantity supplied by the industry at this 
^e IS therefore FTiQi + ^aOx’ or -KiO* m Fig 83 As the price rises 
from OXi to OL^, the output of both firms increases, following their 
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marginal cost curves, till at the price OL the.r j 

I-A + (= L,R, in Fig 83) At diis pnt « 

industry, and the total output increases by an amount xTST » 
Fig 83 At a price OM, the fourth Brin enLs the mdustf “i i" 
curve for the industry, therefore, is the curve OH.P.O O P J 
—etc. of Fig 83 

The Elasticity of Supply 

It will readily be seen from the figures that the elasticity of the sun 
ply curve depends on the two aforementioned factors The first is the 
slope of the margmal cost curves, for the steeper the marginal cost 
rawes are, the steeper the supply curve will be The second is the 
difference between the mimmum average cost of successive fiims on 
the cost scale Thus, a rise in pnce of $4 per ton is necessary, after 
Firm B has been brought in, to bnng in Firm C The supply m this 
range is more inelasuc than m the next price range, where a nse of 
only $2 per ton in price is sufficient to bring in Firm D If we ihmV of 
the succession of firms from A to D as a "ladder” of costs, then the 
steeper the ladder, the more inelastic the supply 

These conclusions tally well with the concept of elasucity of supply 
as It was used m Part I We see now clearly that the elastiaty of supply 
IS a measure of the ease with which an mdustry may be expanded A 
steeply rising marginal cost curve is a sign tliat an enterprise is run- 
ning mto increasing difficulties as it tries to expand its output A 
steeply rising "cost ladder" means that it is difficult for new firms to 
enter the industry If, therefore, it is difficult for an industry to ex- 
pand Its output, the supply will be inelastic, if it is easy, the supply 
will be elastic If the "cost ladder" is horizontal, or nearly so— i e , if 
the cost curves of all the firms he at about the same level — ^there will 
be perfect elasticity of supply 


LONG-RUN AND SHORT-RUN SUPPLY 
The Period of Adjustment 

We have already noticed that our definition of cost, and therefore of 
supply, must always have reference to a speafic length of time This is 
necessary because adjustments take time, consequendy, the shorter the 
period of time under consideration the less adjustment can be made 
In any situation there is a period so short that no adjustments can be 
made to changing arcumstances, this we may call the “instantaneous 
period, though it may cover a finite period of clock time At the op- 
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posite extreme there is ivhat is called the “long period”, this again is 
no very definite number of days or years, but is a period long enough 
to permit all adjustments to be completed In between these two pe- 
nods are an indefinite number of "short periods” representing various 
temporary adjustments which are not in themselves complete Sup- 
pose, for example, that a man is proceeding along a road at a steady 
pace when suddenly the road is blocked by a landslide ahead For a 
brief moment tlie change in circumstances produces no change in the 
man's behavior, he continues ivalkmg along the road at the old pace, 
tins IS the “instantaneous” period FoUoiving that come vanous “short- 
run” adjustments to the neiv situation He may stop altogether and 
take stock of the situation, he may scramble over the obstacle at a 
reduced pace, he may turn back to find another road, and so on If the 
road IS a well traveled one, however, there will be an ultimate, long- 
run adjustment to the landslide the obstacle will be cleared away, or 
the road will be rebuilt over it with perhaps a heavier gradient than 
before 


Instantaneous and Long-Run Adjustments 

Similarly, in the problem of supply we can distinguish three broad 
penods of adjustment,” with three different types of cost and supply 
curves At one extreme there is the “instantaneous” period, so short 
that no adjustments can be made Cost curves in this period are verti- 
cal, and supply curves perfectly inelastic A change in dematiH or a 
change in price produce no change m output, the wheels of produc- 
tion grind on from force of habit m exactly the old fashion At the 
other extreme there is the "long run" — the period long enough to 
allow all adjustments to be made, long enough, for instance, to allow 
Cor the liquidation of plant and equipment and their replacement by 
o*er forms The long-run supply curve is likely to be the most 
of all the supply curves, for it represente the maximum possible ad- 
justment of output to price or demand The long-run supply curve 
also has the property of being reversible That is to say, if the condi- 
tions of long-run cost are unaltered, the same supply curve shows the 
reactions of output either to a rise or to a fall in price Thus, if H T 
in Fig 83 IS a long-run supply curve, it will show with equal accuracy 
me effect either of a rise in demand from DD to D'D', or of a fall m 
^mand from my to DD If cost curves are unchanged and an mdus- 
tp' M in equilibrium, a rise m demand followed by a fall m demand to 

eqmEum ““““ 
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The “Short Run" and the Concept of “Capacity” 

Between the instantaneous “no adjustment” and the long-run “hill 
adjustment” there lies the indefinite morass of the "short period” 
Short-period supply curves present many difficulties, mamly because 
the analytical apparatus so far constructed is not fitted to deal with the 
kind of dynamic problems that characterize temporary adjustments 
The analysis up to this pomt has been essentially stauc in character, 
and hence is best suited to the solution of those problems of long-run 
equilibnum where the adjustment is not a function of Ume but is 
complete, and therefore independent of particular time penods Care 
must be token, therefore, not to load too much on an inadequate 
analyncal apparatus in the interpretation of short-run adjustments 
When economists talk about “the” short run they usually mean a 
period of time too short to make changes m the quantity of plant and 
equipment — 1 e , m the "capaaty” of an industry— but long enough 
to make changes in the degree of utilization of that capaaty In point 
of fact, of course, adjustments in capacity and m the utilizauon of 
existing capacity ate likely to proceed simultaneously, so that it is 
impossible to take any definite period— say, a year-and c^l it the 
"short period ” The actual adjustments made m a short period of tune 
_e g , to changes in demand-depcnd very much on the exp^uons 
of the future Thus the adjustment which may be made to a change in 
demand or in price expected to be temporary might be very different 
from that made to a supposedly permanent change 

Short-Run Cost Curves 

If now we assume that firms are operating under 

size of their plant and fixed equipment, certain conclusions about the 
ol^short-run cost Curves follow 
reached there is no particular reason to suppose tha I, „ 

ma^i tsts will r«e much, if at all. with 

not. in fact, an unreasonable assumption margmal 

firm is operating under capacity, its ^ed, however, the 

costs are constant ' When the limit of ater cost 

expansion of output can only be thaTmaiKinal and avetage 

In the most extreme case we Jacity output is 

variable costs are constant unul the point 

mnfinn this assumption See Joel 

1 Most of the of Chicago Press, 1936 

The Statistical Determination a} Costs, ? 
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reached, at which point they become mfimte Such a case is 
in Figs 84A and 84B Fig 84A shows tlie total cost curve, ABD, where 
capacity output is OC Fig 84B shows the corresponding average van- 
able cost curve and marginal cost curve, abd, which in this case are 
identical, and the average total cost curve, efd It is evident that under 
these extreme assumpUons the firm will either produce at capacity or 
not at all, if it has perfect markets for its output If tlie price of the 
product IS above cb. the firm will contmue to produce in the short run 
With the pnce beCiveen cb and cf it tvill not be making enough profit 
to justify Its permanent existence, but it will nevertheless be better to 
produce than to shut doivn, as long as its capacity remains unimpaired 
Thus, if in Fig 84A the revenue curve is OM, the "loss” at capacity 
production MB is less than the loss at zero production OA If. how- 



Fig 84 Short-Run Cost and Supply Curves 


ever, the pnce falls below cb of Fig 64B, so that the total revenue 
curve IS, for example, OL, it will pay to shut down completely, the 
loss at zero output, OA, is less than the loss at any positive output The 
short-run supply curve of the individual firm is therefore the line oabd 
in Fig 84B, indicating that at all pnces below oa (or cb) the firm will 
produce nothing, and at all prices above oa it will produce at the 
capacity output, oc 

The Short-Run Supply Curve 

If now all the existing firms in the industry have the same average 
variable and marginal costs when producing at less tlian capacity, the 
short-run supply curve of the industry will also have the right-angled 
shape such as HPQ in Fig 84C, with the angle at the capacity of the 
whole industry, HP If the various firms in the industry, as may be 
quite possible, exhibit a "cost ladder," so that there are some firms 
with a higher marginal cost at capacity than others, the short-run 
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supply curve for outputs less than the capacity of the industry will not 
be perfectly elastic, but will be something like R'P in Fig 84C If the 
capacity of the firms m the mdustry is not quite definite, so that in- 
stead of having a right angle at b in Fig 84B we merely have a sharp 
bend, with costs rising rapidly after a certain output but not immedi- 
ately becommg infinite, the short-period supply curve beyond the 
point of approximate capacity will not be absolutely vertical, but may 
be something like PQf As long as the problem is a short-run problem, 
there will be some sense to the concept of "capacity," and the supply 
curve will have a defimte kink or an^e in it around the capacity out- 
put The longei the period of adjustment, however, the more possible 
It becomes to expand the "capacity" of an mdustry. and the less mean 
ingfiil therefore the concept of capacity becomes, in the long run, 
therefore, the "kink” disappears from the supply curve and it takes on 
a shape more like jR"jP"Q" It will be observed that the long-run sup 
ply curve has been dratvn to cut the vertical portion of the short-run 
curve at P" This is necessary because at the point P the price is below 
the minimum average total cost of the constituent firms, hence the 
long-run supply price of the capacity output RP must be more than 
OR— must, m fact, be sufficient to cover the fixed as well as the 


variable costs of the vanous firms 
As we have seen, firms wll continue produang once they have a 
certain capaaty established, even if the price of their produtt falls 
below the minimum average total cost, provided tliat the price ex- 
ceeds the minimum average variable cost They will not expand that 
capacity, hoivever. unless the expected price is at least equal to the 
average total cost of the product of the expanded capaaty Because of 
this there is a certain asymmetry between *e respome to a t«e m m 
a faU in demand in a given time period A rise in demand wh.^ 
thought to be pennanem may attract new firms, or ”“*7 ^ 
to 4and their capacity, m a relatively short ume ^ m « 
howeW. will not result in a decline m capacity ""til ymp^^^ 
on which the capacity is based wears out. die eq«tpme 
to be employed for a long time even though ^ co^ 
covered bV the price of the product Tliat is m 
may be a much longer period o time j ^ the equip- 


the asvmmetry of short-run supply is that 
One important result of the asyromei^ 

industnes with highly fluctuating demands tend to sufter 
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overcapacity A nse in demand is thought to be permanent, and results 
in a rapid expansion of capaaty, a subsequent unexpected fall in 
demand does not lead to a rapid reduction of capaaty, but results 
rather in a long period of unprofitable production, if the firms in the 
industry have perfect markets, or perhaps in much idle capacity if the 
industry is monopolistic 

The chronic overcapacity of the construction industries (e g , steel, 
housing, etc ) is responsible for a good many of the woes of capitalist 
soaety and may, at least in part, be attributed to the above phenome- 
non Such an industry is like a beetle trap — easier to get into than out 
of There is little wonder that it tends to become overcrowded 


ECONOAAIC RENT 

In Part I (page 211) we made a brief examination of the concept 
known as "economic rent " Our analysis of cost will enable us to 
make a more thorough study of this elusive but important idea We 
saw m Part I that economic rent came mto being when a supply curve 
was less than perfealy elastic, for then, at a price which was high 
enough to call forth the necessary quantity, some of the suppliers 
would be paid more than rvas strictly necessary By "economic rent" 
we then meant the excess amount paid to any supplier above the mini- 
mum sum necessary to keep him supplying 


Net Revenue as "Economic Rent" 

Now, when an mdustry has a number of firms some of which have 
high costs and others low costs, it is evident that if the price is high 
enough to keep the high cost firms in the industry, it will be greater 
than IS necessary to keep the low-cost firms in the industry The low- 
cost firms, then, are apparently receiving more than is strictly neces- 
sary to keep them operatii^, they are the recipients of "economic 
rent " The net revenue of such a favored firm is the measure of this 
economic rent or surplus, for when the net revenue is zero a firm is 
just normally profitable, and if the net revenue is positive the firm is 
receivmg mote than is necessary to keep it alive Fig 82, page 667, 
wiU serve also to illustrate this concept When the price of the product 
IS as low as OH^, even the first firm has a zero net revenue If the price 
rises to OAi, *e net revenue, or economic rent, in Firm A rises to the 
area K.d, x Q^q^, ^ „ Fig 78, page 553 If the price rises to Oi„ the 
economic rent in Firm A is the area of the rectangle x R,r 
the ^omic rent in Firm B is the rectangle x and there b 

economic rent in Finn C If the price rises to OM^ the economic 
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rent in Finn A is x SjSi, m Finn B is Af,S x S t ir,»™ 
^.5, X S,s„ and in Firm D is nothing An increk in^d'emand thei^ 
fore, where the supply is not perfectly elastic, wiU incrif^^ 
economic rents in all the firms If, for instance, the demand TX t 
were the curve DD, only two firms would be in the mdustrv the m 
would be OK^, and only the first firm would enjoy an economic 
If demand rose to the position D'D', the pnce would have to n« 
to OM^ to overcome the bamer of mcreasing cost, four firms would be 
in the industry, and the first three firms would be receiving economic 
rent In a perfectly competitive industry there will of necessity be a 
large number of firms— we merely use four firms as a convenient 
expository device 


No Economic Rent with a Perfectly Elastic Supply 

If all the cost curves of all firms in an industry are identical, the 
supply curve will be perfectly elastic Such an industry would be 
descnbed as an industry of “constant cost ” It should be noticed that 
to have an industry of constant cost it is not necessary for the m- 
dividual enterprise to have constant costs It is possible for the average 
cost and the marginal cost of each enterprise to vary with its output, 
and still the industry as a whole may have constant costs and a per- 
fectly elasUc supply curve If m Fig 82 the mmmium average cost of 
all the firms were on the same level, the industry would be a constant- 
cost industry even though for each firm a rise in price would lead to a 
rise in cost In this case an increase m demand would result m the 
addition of new enterprises to the industry, but not m any increase in 
price, and not, therefore, in any increase m cost In such an mdustry 
there are clearly no "economic rents ” The price of the product will 
be determined by the mmimum average total cost of each firm Each 
firm will then be normally profitable when the industry is in equilib- 
rium, no matter how great the demand or how great the output of the 
industry There will be no "net revenues” except m periods of transi- 
tion when the industry is moving from one point of equilibrium to 
another 


Who Gets Economic Rent? 

In the discussion of the present diapter we have assumed impliatly 
that the "net revenue” accrues to the oivner of the business In fact, 
one or more of the factors of production employed by the busing 
may receive part or all of the "economic rent resulting from c 
favorable position of a business We shall return to this topic m 
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the next chapter, when we have discussed more fully the nature of the 
individual enterprise 


THE EFFECT OF A CHANGE IN COST CURVES 
With the analytical tools now at our disposal we can go to work on 
a proposition stated briefly in Part 1 (page 179) It is that a fall in the 
average cost of production of mdividual enterprises at each output 
will result in an mcrease in supply, i e , in a movement of the supply 
curve of the industry to the right 


Change in “Cost" and in the "Cost Curve" 

In the case of demand there is a vital distinction between a "change 
in demand” and a "change m die quantity demanded " A change in 
demand means a shift of die whole demand curve, a change in the 
quantity demanded at eacli hypothetical pnce A "change in the 
quantity demanded” means a cliange in the quantity demanded as a 
result of a change m pnce, the demand curve itself i^maining un- 
changed Sunilarly in the case of cost curves, a shift in the whole cost 
curve of an enteipnse must be distinguished from a rhange m cost 
which IS due to a change m output In the first case there is a new 
cost of production at each hypotheucal output In the second case the 
cost curve is unchanged, but the cost changes because of a “movement 
along the curve " The first we shall call a "change in the cost curve” 
to distinguish it from a mere "cliange in cost " 


Fall in Cost Curves Equivalent to an Increase in Supply 

We shall show in the next chapter that an improvement in the 
techmques of production will lower die average total cost at each 
hypothetical output, i e , will lower die average total cost curve An 
improvement in techniques wll also probably lower the marginal 
cost at each output, although this result is not absolutely necessary 
In any case, however, a study of Figs 82 and 83, page 567, will show 
that an improvement in techniques, a fall in the price of mputs, or 
anything resulting m a lowering of the cost curves will cause a move- 
ment of the supply curve to the nght, and therefore, probably, a fell 
m pnce and a nse in the industry’s output Suppose that for some 
mason every cost figure in Fig 82 fell by ?2 per ton That is. every 

“*1 »''erage, moved |2 per ton downwS 
tnivard the output axis Then the supply curve. Fig 83, would also 

line A fell in the cost curves, therefore, results in a fall m the supply 
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price of each quanuty of output If cost curves fall, that is to say, the 
industry will be prepared to supply any given quantity of output at a 
smaller price than before This means also that at any giwen pnce the 
industry will be prepared to supply a larger quantity than before A 
fall in the supply price at each output is equivalent to what we have 
called an "increase in supply," i e , a rise in the quantity which will be 
supplied at each pnce In terms of geometry, a movement of the sup 
ply curve downward toward the output axis is the same thmg as a 
movement to the right away from the pnce axis It is this movement 
to the right which we call a "rise" m supply 


COST AND THE OUTPUT OF AN INDUSTRY 

Specialization Lowers Cost Curves 

Cost analysis will also help to clear up another problem relatmg to 
the equihbrium of an industry— the problem raised by the fact that 
the size of an industry may affect the productive efficiency of the finns 
which compose it, and may therefore affect the cost curves of these 
firms We have already observed many applications of the great 
principle that the degree of specialization depends on the extent of the 
market This pnnciple frequently applies to a whole industry The 
larger the industry, the more extensive will be the specialiation 
within It In primitive agriculture, for instance, each farmer makes 
many of his own tools and implements, raises his own seed, rears his 
own stock, and builds his own buildings In a highly developed 
agricultural industry the farmer buys most of his tools, imptoents, 
power, stock, and seed from other firms The increased s^aahation 
may then result in a general inaease in producnve efficiency and 
therefore in a general lowenng of the cost curves 

Increasing, Constant, and Decreasing Supply Price 

In an industry of this type, then, an increase m ffie 

product may cause not a rise but a fall in its pnce “ 

diat the cost curves of an industry were demand, 

all supply curves would be positively sloped, and any rise m 

price of the product-the "" ^Se high cose of to 
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the supply, 1 e , with the movement of the supply curve m Fig 83 to 
die ri£t, brought about by a general faU m cost «rves If the move 
ment of cost curves is slight, the result of a rise in demand may still be 
a nse m the pnce of the product If the movement of cost curv« is a 
little greater, the use in demand may have no effect on price If the 
movement of the cost curves is greater still, the nse m demand may 
produce a fell m pnce In the first case the industry would be called 
one of "increasing supply pnce”, m the second case, one of “constant 
supply pnce”, and in the third case, one of “decreasing supply price 
Graphic Illustration These pnnaples are illustrated in Fig 85 
In each diagram DD and SS represent the demand and supply curves 
of an industry m equilibnum SS here may be called the "given-cost 
supply curve " It shows how much will be produced by the industry 
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Fic 85 Increasing, Constant, and Decreasing Supply Pnce 


at each price, on the assumption that the industry has a definite series 
of cost curves Now suppose demand rises The demand curve shifts to 
D'D' If the cost curves of the industry do not change, the price will 
rise to PN', the output to ON' This we may call the position of given- 
cost equilibrium 

Greater output, however, will make possible a greater degree of 
specializanon within the industry Production will be more efficient 
and cost curves will fell The given-cost supply curve, therefore, will 
shift to the right As it shifts, the output will increase and the price 
will fell As output increases, costs may fell still further, and the given 
cost supply curve will shift farther to the right until finally it comes to 
rest at the position S'S' In this position the price is MQ, the output 
IS OM, and the supply curve S'S' is derived from that set of cost curves 
which IS consistent with the output OM This position is the "long- 
run equilibrium” of the industry For every possible nse or fell in de- 
mand, whether great or small, there will be a senes of points such as 
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Q These points he along the beaded curve LL This we may call the 
“long-period supply price curve ” It tells us what, in the final adjust 
ment, when the cost curves are consistent with the equilibrium out 
put, will be the price and the output corresponding to each posable 
level of demand 

If now a rise in demand, and therefore in output, causes only a 
small movement in cost and short-period supply, as in Fig 85A, the 
curve LL will slope upward, though with a greater elasticity than the 
short-period supply curves If the rise in output causes a larger move 
ment in cost curves and in short-run supply, as in Fig 85B, the curve 
LL may be a straight line parallel to the output axis That is, the 
long-period supply price curve will be perfectly elastic, and the indus 
try will be one of "constant supply pnce” m the long run If a nse m 
output causes a large fall in cost curves the result may be as pictured in 
Fig 86C, where the long-period supply price curve slopes downwaid 
and lias a negative elasUcity This would be an industry of "decreasing 
supply price" in the long run 

These propositions are an example of another general proposition 
of great importance The longer the period of time considered, the 
more elastic will be the supply curve of any product 


The Effects of Uncertainty 

Up to this point m the chapter we have assumed that the various 
cost and revenue functions are certain and known, and that theretoie 
the maximization of net revenue is a reasonable rule of economic 
behavior We may now wish to inquire what modifications the presenc 
of uncertainty introduces into the analysis. Suppose, for ins^, 
returning to Fig 81, page 564, that 
of OL, but fears that the price might be only OH ^ 
his most hopeful expectation he will of fai 

Suppose now, however, that he produces LR ^ Tevenuel 

IZ out » be OH H. «U U.e„ «.1« . "tes" 
nf HS X ST whereas had he been more cautious and only P 

i he would at least have made normal 

likely to make producers commit themselves ® 

wouLtaadiexUed^iceifthe^erequ^c^^^^^^^^ 

price That is, the supply curve from py „ther than 

than the marginal cost curve above the po . 

PR From the pomtofview of the entry 

themselves This makes for steepness in m 
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also for more inelasbc supply curves, especially m the short run Thus 
tve see that the presence of uncertainty modifies the above analysis, 
but does not affect its basic prinaple It is nouceable that a reduction 
of uncertamty — e g , by government guarantees of price in agncul- 
tuial production — ^has a marked effect m increasing the elasticity of 
supply A guaranteed low price may be more effective in calling forth 
output than the uncertain prospect of a high price 


SOME APPLICATIONS OF THE FOREGOING ANALYSIS 
"Fixing Price According to Cost of Production" 

We frequently hear the complaint that the price of a certain com- 
modity IS "below the cost of production” and that the government 
should step in and fix a "fair” pnce which wiU be "equal to the cost 
of production ” The milk mdustry, and agncultural production m 
general, seem to be particularly subject to this complaint Our analysis 
of cost will show the fallacy in most of these arguments We have seen 
that there is no such thmg as "the” cost of production of a commodity 
There are as many costs of production as there are firms, and as many 
costs of production ivithin a firm as there are different quantities of 
output When, therefore, an industry demands that the pnce of its 
product be fixed so as to cover "the” cost of production of the com- 
modity, the question at once arises, "Whose cost of production?” We 
have seen that in equilibrium the pnce of the product of a competitive 
industry is of necessity equal to the marginal cost of production in all 
firms and to the average total cost of production in the marginal 
firms How, then, does the complaint arise that the pnce is "below 
cost"? 


Low Prices a Symptom, Not a Cause 

The answer seems to be that a cry for fixing pnces generally arises 
from an industry which is larger than its equilibnum size In such an 
industry there are a number of "submarginal” producers who are 
making less than normal profits and who therefore should leave the 
mdustry and employ their resources elsewhere The "cost of produc- 
bon ’ which IS not "covered by the price” is the average cost of these 
submarginal producers If the pnce could be "fixed” to cover the cost 
of pr^ucbon of these producers, the industry would be permanently 
too larg^, would be prevented from finding its posibon of equilib- 
num, and there would be a permanent maldistnbution of resources 
Inw prires and unprofitability in any mdustry are a s^mmom of a 
deep-seated economic complaint To treat the complaint of maldistri- 
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button of resources by fixing prices is like treating laundice by nam, 
ing the patient pink ^ 

In any case the fixing of prices at a level high enough to keep the 
submarginal producers in the industry cannot be achieved unleu 
there is restriction of production by all, or most, producers below the 
level which would be most profitable to each individually As we saw 
when studying demand and supply m Chapter 8, if prices are fixed 
above the level at which the quantity demanded and the quantity 
supplied are naturally equal, then unless there is control of produc- 
tion the output of the industry will increase to a pomt where the 
whole output cannot be sold at the fixed price Then either the pnce- 
fixing scheme collapses or rigid control of production must be in- 
troduced 


The Case for Inlervenfian 

The above argument is not, however, necessarily a proof that gov- 
ernment should keep its hands off die a&irs of a competitive industry 
If the submarginal producers find it very difficult to transfer them- 
selves to another industry, or if all producers have about the same cost 
curves, the "automatic” mechanism may not work at aU well The 
"automatic ' adjustment of an mdnstry by the forcmg out or the 
attraction of submarginal or supermarginal producers is something 
that works best when there is a moderately melastic supply, a steep 
"cost ladder" between different firms, and consequently a relatively 
small number of firms which are actually on or around the maigm of 
profitability at any one time In such an industry any overexpansion is 
easily remedied by the dropping of a few firms, and the automatic 
adjustment takes place without a great deal of personal suffenng If, 
however, the “cost ladder" is almost horizontal and the supply very 
elastic, but firms find it difficult to leave the industry, then the ad- 
justment to a new equilibnum may take a long time and cause a good 
deal of suffering Indeed, in such a case there may be no movement 
toward equilibrium at aU, but a perpetual cyclical movement, the 
industry swinging continually between overexpansion and overcon- 
traction If the "cost ladder” is steep and there is a fedl m the pn« trf 
the product, most films will still be able to contmue m 
some reduction in "economic rent," and only a 
their position in the industry untenable But if t e -justn 

horii, a fall in price will make almost all the firrns in 
unprofitable This sad condition will remain until some 

forced out 
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Now, however, it is not dear which firms should be forced out 
Suppose tliat with 10,000 milk, farmers almost all milk production is 
unprofitable, while with 9000 milk fanners the piice of milk would 
be great enough so that almost all milk production would be profit- 
able If tliere are 10,000 milk producers, evidently the only final 
answer to the problem of tlie industry, apart from the monopolistic 
exploitation of the consumer, is to get nd of a thousand milk pro- 
ducers But who IS to be driven out, if all ten thousand of them are 
about equally profitable? It may be that they will all hang on to tlie 
industry at an unprofitable level of pnces for some time, and then 
quite suddenly two or three thousand may get disgusted and quit the 
business This may make production highly profitable for those who 
remain, until the high profits once more attract large numbers of new 
producers 


"Efficieney" ond Profitability 

A further problem arises where the least "desirable” producers are 
the most tenacious An unprofitable situation m the milk industry 
may result in forcing out the clever producers who are able to seek 
opportunities elsewhere, leaving the slothful and insanitary back- 
country muck-dairymen m possession of the mdustry According to 
our definitions, in this case the technically efficient dairymen, with 
tlieir spotless sheds and tested cows, might well be “high-cost" pro- 
ducers, while the technically meffiaent producers might be "low- 
cost That IS to say, technical inefficiency may be balanced, and more 
than balanced, by the low altemauve cost of the skill and enterprise 
involved During the depression, for instance, it ivas a curious sight to 
SM coal mines fitted with the very latest in technical equipment lying 
Idle because Aey could not meet the competition of the hill scratchers 
who dug coal out of the mountains wth pickax and bucket It is evi- 
dent that there may be a conflict between economic effiaency, as 
me^ured by low alteniative cost, and engineering efficiency, as meas- 
ured by some physical standards Where such a confiict exists there is 
over^phasize the engineermg aspect of the prob- 
economic A good example of such over- 

are S toTh ^ “““*•* Too often animals 

are bred for arbitrary points rather than for economic efficiency 

of die morh V®’' predominate to the exclusion’ 

rai^t w M *«= accountant In this kind of 

conflict we should constantly be on the watch for the specious allure- 
ment of purely technical ideals Nevertheless, there may be a cas! for 
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government intervenuon where the commodity produced bv th. ^ . 
nically inferior metliods is itself mfeiioi and where the nnM j**' 
not have an adequate opportumty for judging its mfcrioiw It m, T 
for instance, be undesuable to L ecinoL e^™ ^ ’ 

t^nical emct^cy m the milk mdustry, if the technTcally SLm" 
plants produced unsafe milk and die public were not capS“l 
judging Its quality The case for legulaUon here, however.^rests on 
grounds other dian the instabihty of the industry 


The "Infant Inolostry" Argument for Tariffs 

An important application of our analysis of long-penod supply 
Md of mdustiies of "deaeasing supply price" is found m one of Ac 
few tlieoietically sound nationalistic arguments for a protective unff 
If an mdustry of decreasing supply price inside a country is small, its 
cost curves will be high and it may be at a comparative disadvantage tn 
international tiade If tliere is complete free trade, then, die industry 
will nei'er grow in die country concemed, because its laiger foreign 
rivals will ahvays have a cost advantage over it If, hoivever, the mdus 
try is protected horn foreign competiuon by a tariff when it is young, 
It will grow, and as it grows die cost curves of the firms m it will fall, 
until it stands in a position of comparative advantage in respect to 
foreign mdustnes Then the taiiff can be withdraivn and the industry 
can stand on its own feet The price of the product may then be loivcr 
than It would have been xvithout the tariff, and consumers ivill benefit 
from the economies of specialization 

The "infant mdustry" argument applies equally well to the case 
of a subsidy given to a small, struggling industiy in the hope tliat it 
will eventually groiv to a size where it can stand ou its own feet In 
deed, diere are many reasons for preferring a subsidy to a tariff as a 
means of piotectmg infant industries Subsidies are more direct in 
their effects, and dieir costs are more obvious For this reason mdus 
tries themselves ai e likely to pref ei tariffs, the cost of which is obscured 
by the complexity of its expression, appearing as it does in h^r 
puces and depressed export markets which may not seem to be very 
clearly related to the taiiff which produces them Both subsidies and 
tan&, however, are difficult to get nd of once diey have been estafi 
lished, for vested mterests with political influence grow up behind 
them Even, therefore, xvhen the “infants" have grown to lusty mani 
nty. It is difficult to wean them fiom the goveinment pap which has 
nouiished diem Foi this reason, if for no odier, diere is something to 
be said foi J S Mill’s dictum that even diou^ there may be oc 
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casional sound arguments for a protective tariff, politiaans could 
never be trusted to know when these occasions arosel 


QUESTIONS AND EXERCISES 


1 


2 


S 


4 


5 


6 


7 


W^hat ti’ould you expect to be the effects of a tax on pigs on (a) the pnce 
of pigs, (b) the number of producers m the pig industry, (c) the cost of 
production of pigs? Assume that it is easy to get mto and out of the pig 
industry 

"It IS possible for the supply curve of a single enterprise to be inelastic, 
and yet for the supply curve of the industry of which the enterprise 
forms a part to be perfectly elastic Similarly, it is possible for the sup- 
ply curve of an industry to be inelastic in the short run, and yet per- 
fectly elastic in the long run ” Discuss and illustrate 
In the course of the expansion of the automobile industry there was a 
ttemendous expansion of output and an equally remarkable reduction 
in the price How do you account for this fact, when we usually assume 
that an increased output will result only from a higher price? 

"It IS seldom, if ever, true to say that the pnce of a product is deter- 
mined by Its cost of producuon It is much truer, though not the whole 
truth, to say that the cost of production is determined by the pnce " 
If this IS so, what is the "whole truth’7 

Discuss tlie correctness or completeness of the following statements 
a An industry is in equilibrium when no firms are leaving it and no 
firms joining it 

b A firm is in equilibnum when it is produang at its lowest cost 
c No extraordinary profits can be made in a perfectly competitive 
industry 

d A firm must be making profits if the price of its product is equal to 
or greater than the marginal cost of production 
e In an industry which is m equilibrium the least profitable firm will 
be making normal profits 


f The price of a product will tend to be equal to (i) tlie marginal cost 
of all firms in the industry, (u) the average total cost of the n.arg.n,.i 
firm in the industry 

If new firms join an industry, they will compete for factors of produc- 
tion employed by the other films and will therefore raise the pnces 
of these factors of production What effect will tins have on the cost 
wrves of firms already in the industiy-? What effect on the supply curve? 
How far does this element (which we have hitherto neglected! affect 
the validity o£ our analysis? ' 

The propraal is often made for a "saentific" tariff which will "equalize 
the cost of production at home and abroad " How would you triticize 

ad^lnti^r”*^ comparauve 



584 ELEMENTS OF THE MARGINAL ANALYSIS 

8 “The farmei demands a living price for milk " Discuss 

9 "It IS not an exaggeration to say that, at the present day, one of the 
main dangers to avilization arises from the inabihty of minds trained 
m the natural saences to perceive the difference between the economic 
and the techmcal ” (Lionel Robbins, The Nature and Significance of 
Economic Science, 2nd ed , p 34 ) 

Discuss this statement with particular reference to (a) the problem of 
war, (b) government agricultural policy, (c) architecture 

10 Illustrate graphically the proposition that fluctuatmg demands may 
lead to chronic overcapacity in an industry that has large fixed capital 



CHAPTER 28 


PRODUCTION FUNCTIONS AND 
COST FUNCTIONS 


We have seen (page 529) that one of the baste transformation func- 
tions of an enterprise is its production function, which shoivs what 
quantities of mputs (factors) can be transformed into what quantities 
of output (product) The total cost of any quantity of output is simply 
the value of the inputs given up m its production Clearly, then, 
production functions and cost functions must be closely related — m 
deed, the properties of the cost functions are for the most part derived 
from properties of the production functions The mam purpose ol 
this chapter is to discuss the properties of production functions, and 
to show how the properties of cost functions are derived from them 

Production Relationships 

In the first place mputs and outputs are related in a qualitative way 
If we put turnip seed into the sea we will not get potatoes as a result, 
but if we put seed potatoes into land we probably iviU get potatoes 
The production of any commodity mvolves certam techniques, i e , 
certain kinds of inputs which must be used in order to get the kind of 
output wanted Any process of production, then, is much like a recipe 
m a cookbook take this and that and the other thmg, cook m a slow 
oven for five hours, pour off the juus, and serve in ramekins 
cooking IS a very good example of a process of production, for it clearly 
involves taking certain “inputs"— raw matenals m the form of ingre- 
(Uents, the tune of the cook, the heat of the oven, and so on — mixmg 
them all together, and producing a product 

Quantitative Relations 

A cookbook, however, would not be much use if it were merely 
qualitative, if it merely said, "Take sugar and butter and flour, mix 

585 
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them together, and bake” Besides telling the cook what kwds of 
things to put into a recipe, it also tells her what quantities The 
process of production has a quantitative as well as a qualitauve asoect 
for inputs and outputs are closely related m quantity Small quantoa 
of input will yield only small quantiues of output If the propmtiom 
of inputs are varied, the quantity or quality of outputs will also be 
varied Generally, tliese quantitative relationships are fairly dofin. t f 
If we put 4 eggs, 2 cups of milk, 3 cups of flour, cup of melted 
butter, 4 teaspoons of baking powder, and 1 teaspoon of salt into 
a waffle mixture and obey the instnicUons, we should expect to get 
ten ivaffles out of it, no more and no less If we got twenty waflles or five 
waffles we should be not merely surprised, but indignant Similarly, 
when an iron manufacturer goes to his cookbook, or whatever the 


equivalent is in tlie iron industry, and mixes so much ore, so much 
lime, so mucli coke, and so much heat for so many hours, he knoiw 
almost exactly how much iron he will get as a result In some processes, 
like agriculture, the result is less certain The farmer may plant so 
much seed potato on so many acres and give it so many hours of atten- 
tion, but he may raise either a fine crop of potatoes or a fine crop of 
blight From year to year the results of the application of agncultnial 
reapes varies Nevertheless, tins variation is due merely to changes m 
“mputs" over winch the farmer has no control, such as the weather 
The farmer is merely a "cook” working with a remarkably unreliable 
oven Even here, however, over a number of years, the farmer knows 
pretty rvell what size of crops he will get m response to various quami 
ties of seed, land, and labor used We shall not go far wrong in assum 
ing that in any process the quantity of output is determmed by the 
quantities of input of all kinds which go mto it 


The Physical Production Schedule 
For any process of production, then, we can draw up a schedule 
showing the relations which may exist betiveen input and output 
quantities This may be called the “physical production schedule 
Just as we should read a demand schedule "If the price were P ® 
the amount purchased would be q/’ so we read the physical pi^uc- 
tion scliedule “If we put a units of this mput with 6 units of ti«t 
input witli c units of the other mput, we shall get x units o outpw 
Now tliere will be a laige number of kinds of inputs and outpuB m 
most processes This makes the study of these lelauonships " 
cult, as we now Iiave a large number of “dimensions, or 
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quantities, instead of only two as m the demand schedule However, 
let us take the simplest possible case first 

A Simple Cose One Variable Input 

Suppose a process of production uses two inputs, which we shall call 
“labor" and “land," and produces a single output, which we shall caU 
"potatoes " Let us assume at first that the quantity of land to be used 
by the process cannot be vaned, and is equal to 8 “acres," or land 
units A land unit will be an area of land for a given tune — say, an 
acre for a month In this case the quantity of labor applied to the 8 
acres of land can be vaned, and the quantity of output depends on the 
quantity of labor applied The unit of labor will be the work of one 
man for a given penod of tune — say, a “man-hour,” or a “man- 
month ” For shortness we shall call the labor unit a “man " In these 
examples we are not considering the time at which these inputs are 
applied That part of the analysis will come later, here our concern is 
merely with the relationships between the quantities of inputs and 
outputs 

A Total Product Schedule 

Just as we can construct a schedule to show the relation between, 
say, output and cost, so we can construa a schedule to show the rela- 
tion between the quantity of labor apphed to our 8 aaes of land and 
the quantity of product which will result m each case This is shoivn 
m columns 1 and 2 m Table 57, and is called the total product sched- 


Table 57 Productivity Schedules 


1 

QuanUty of Labor 
Apphed to 8 Acres 
of Land (Men) 

2 

Total Product 
fTons) 

3 

Average Physical 
PrOQucUvity 
(Tons per M^) 

4 

Marginal Physical 
Productivity 
tTons per hfan) 

0 

0 

? 


1 

8 

80 

8 

2 

24 

12 0 

16 

3 

34 

113 

10 

4 

40 

10 0 

6 

5 

42 

84 

2 

6 

44 

73 

2 

7 

46 

66 

2 

8 

48 

60 

2 

9 

49 

54 

1 
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ule This schedule should be read as follows If no labor « applied to 
the 8 acres, there is no product, if one unit of labor is applied, there 
will be a product of 8 tons, if two units of labor are apphed, there will 
be a product of 24 tons, and so on The successive figures on the sched 
ule denote alternative ways of using the 8 acres 

Average and Marginal ProducHvity 
We saw how from the total cost schedule two other important 
schedules could be denved — the average total cost and the marginal 
cost schedules Similarly, from the total product schedule two impor- 
tant schedules can be derived — an average physical producuvity sched 
ule (columns 1 and 3) and a marginal physical productivity schedule 
(columns 1 and 4) TTie average physical productivity of an input is 
defined as the ratio of the total product of a process to the quantity of 
tlie input necessary to produce that total product Thus if 2 men 
produce 24 tons of potatoes, the average physical productivity is 12 
tons per man The margmal physical producuvity of an input may he 
defined most simply as the increase in the total product resultmg 
from the addition of one unit to the quantity of the input employed, 
under the condition that the quantities of all other inputs do not 
change Thus the addition of the first man in Table 57 mcicases out- 
put from 0 to 8 tons, if the quanuty of labor used is maeased from 
1 to 2 men. the product mcreases from 8 to 24 tons, i e , by 16 tons, s 
further inaeasc of one man, from 2 to 3, increases the produa by 10 
tons, and so on If the quanuty of input increases by o and jhe quan 
tity of output responds by increasing x units, the marginal physical 

X 

productivity over the range m quesuon is-- 


The “Law of Diminishing Rotorns" 

There are several important things to nouce 
ta, „ tot boU. to phpK.1 pto.tuv.1, 

physical productivity rise at first, reach a maximum, a ^ 

•lJ«. of oom=, 0 potporty of to Sgom 

sumed in our illustrauon, but it represents a ^ the 

Xce, usually desaibedasthe;qaw^^ 

expression "dimimshing return is a o , ^ this pnnople 
meanings, we shall avoid it as far « prvZm 

as the lau, of eventually dunmuhmg 
It could also be stated as a law of eventually dimmis 
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physical productivity, for if one eventually diminishes, so does the 
other * The expression is clumsy, but it is better to be clumsy than 
vague 

Its Exact Statement Note that it is a law of eventually diminish- 
ing maiguial physical productivity It may be stated thus As we in- 
crease the quantity of any one mput which is combined with a fixed 
quantity of the other inputs, the marginal physical productivity of 
the vanable input must eventually decline It must be clearly under- 
stood that when we say "increase” the quantity of one input we mean 
in different experiments To find the effect of a fourth man working • 
with 8 acres we must not start working with S men and then add a 
fourth when the process is halfway through We must take first 8 acres 
and 3 men and see how many potatoes we get Then in a separate 
experiment we must take 8 acres and 4 men and see how many pota- 
toes we get The difference m the output is the marginal physical 
product of the fourth man In this sense, then, the first man put to the 
8 acres gives us 8 tons of potatoes, the second man gives us an additional 
16 tons, the third an addi&onal 10 tons, the fourth an additional 6 
tons, the fifth an addiaonal 2 tons, and so on The more labor added 
to our 8 acres, the more potatoes we have 

But the output of potatoes does not mcrease m proportion to the 
quantity of labor used That is, the output rises at a Herreatin g rate 
If we increase the number of men on our acres to a large enough 
number, we shall find that eventually the addiuon of more labor does 
not enable us to get any more potatoes The land has reached the 
physical limits of its productive capacity, and the marginal physical 
productivity of labor is then zero If we add still more men they may 
get in each others ivay and trample down the plants, and an extra 
man may actually reduce the yield of poutoes If a thousand men had 
to work on 8 acres the crop would probably not be largel The mar- 
ginal physical productivity may then be negative 


The Law Applies to Any Factor of Production 

The law of eventually diminishing marginal physical productivity 
IS a general law applying to any factor of production or mput whatso- 
ever It IS perhaps easier to visualize a varying number of men bemg 
applied to a fixed quantity of land The law applies, however, if a fixed 
number of men are spread out over varying quantities of land Sup- 

'Thii itaioiwnt u not abiolutely true It u posible for the mamnal ™ 

ducbvity to be increaang as the quantity of input incieasea even'^hai^til^ „ 
physiral productivity is decreasing, it the latter ii decreasing sloirt^t a decreasin^w 
But this case is so improbable that ti can be ruled out mtb »fey ^ rate 
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pose that we have only 5 labor units ("men") to work rath, but that 
we can spread them over as much or as httle land as we like By con- 
ducting a series of expenments we might then be able to construct a 
table such as Table 58, which would show how much product could 
be produced by 5 “men" on varymg quantities of land 
Table 68 is similar to Table 57, with land m the place of labor The 
average physical productivity of land and the maiginal physical pro- 
ducuvity of land are calculated as are the corresponding concepts for 
labor It will be observed in this case abo that the average and mar- 
< ginal physical productivities at first rise and then decline as the quan- 
tity of land IS increased Just as the physical productivity of labor must 


Table 58 Land Productivity 


1 

2 

3 

4 




Marginal Physical 

Number of Acres 

Total 

Average Physical 

PnmucUvity of 

to Which 5 Men 

Product 

Producttvity rf Land 

Land 

Are Apphed 

CTons) 

fTons per Aiae) 

(Tons per Acre) 

0 

1 

0 

7 

9 

70 

70 

60 

2 

15 

75 

50 

3 

20 

6 67 

50 

4 

25 

625 

50 

5 

30 

600 

50 

6 

35 

5 83 

40 

7 

39 

5 57 

30 

8 

42 

5 25 

30 

9 » 

4S 

500 



dfrbne because of the physical hnutations on the product from a 
given area of land, so m this case the feet that there is a defimte physi- 
cal limit to the amount that a fixed quanuty of labor can produa, no 
matter how much land it has to work on, means that the physica 
productivity of land will eventually decline as labor is spread over a 
huger and larger area 


Productivily Schedules and Cost Schedules 
The next task is to show how cost schedules can be 
the producovity schedules in the simple case w ere 
input can be varied in quanuty If we ° n quan- 

used and the quanuues of mput necessa^ “ 

to produce such a quantity Table 57, page , ^ ^ j 

that a product of 8 tons can be obtained with 8 
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unit of labor If, then, the price of land were $20 per unit and the 
price of labor $20 per unit, the total outlay on 8 tons would be $160 
for land plus $20 for labor, or $180 So we could calculate the total 
outlay for each quantity of output, and if we knew the normal profit 
at each output, we should have the whole total cost schedule In this 
example we assume that normal profits are zero — ^the problem of 
allocating normal profit is difficult and must be left to a later stage of 
our analysis The inclusion of normal profit in total cost, however, 
makes no great difference to the aigument of the present chapter, and 
the exposition will be sunplified by assuming that total outlay and 
total cost are identical 


Table 59 DenvaUon of Cost Schedules 
(Assumptions Land = $20 per unit, labor “ $20 per unit Variable quanti- 
ties of labor workmg with 8 aeres of land ) 


1 

2 

3 

4 

5 

6 

7 

8 



Outlay 

Outlay 







on Labor 

onLai^ 


Average 



Total 

Qpan- 

(Total 

(Total 

Total 

Total 

Average Marginal 

Prod- 

uty 

Vanable 

Fixed 

Outlay 

Cost 

Vanable 

Cost 

uct 

Of 

Cost) 

Cost) 

(Cost) 

(8 per 

Cost 

(8 per 

(’Ions) 

Labor 

(*) 

(*) 

($) 

Ton) 

($) 

Ton) 

0 

0 

0 

160 

160 

00 

7 


8 

1 

20 

160 

180 

22 5 

2 50 


24 

2 

40 

160 

200 

8 33 

1 67 

1 Zo 

34 

3 

60 

160 

220 

647 

176 

A UU 

40 

4 

80 

160 

240 

600 

200 

0 33 

42 

5 

100 

160 

260 

619 

238 

10 00 

44 

6 

120 

160 

280 

6 36 

2 73 

10 00 

46 

7 

140 

160 

300 

6 52 

3 04 

10 00 

48 

8 

160 

160 

320 

6 67 

3 33 

10 00 

49 

9 

180 

160 

340 

6 94 

3 67 

20 00 


The total cost schedule derived from the product schedules in 
Table 57, on the assumption that land costs $20 per unit and labor 
costs $20 per unit, is shown in Table 59 A close examination of the 
schedule will show that because mcreasing quantities of labor pro- 
duce a less than proportionate increase in the total product, after a 
certain point an increase m the total product can only be obtained 
under the penalty of increasing average cost The average total cost 
in the table reaches a minimum of $6 at an output of 40 tons 

Cost and Product Curves 

The graphic treatment of these various relationships is shown in 
Fig 86 At the top left of the whole figure we plot the total product 
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curve, OMNPR, witli labor measured on the horizontal and product 
on the vertical axes This is columns 1 and 2 of Table 58 From this, 
in the lower left of the figure we denve the average physical product 
curve, a^Wj and the marginal physical product curve, m^npcd, from 
columns 1 and S and 1 and 4 of Table 58 At any quantity of input 
OH the marginal physical product is the slope of the total product 

Tons i Tons 



Fic 86 Product and Cost Curves 


curve at the corresponding point P, and tlie 
IS the slope of tlie line OP (not draivn m figure) or HP/OH We now 
relabel the horizontal axis OX so tiiat the scale now r«a s to ou 
lay on labor.” We suppose here the price labor is j20 pff u 
that 1 umt represents an outlay of ?20, 2 umts o $ , 

Perfect markets are of course assumed 
QMNPR now represents the total vanable cost aiwe, i 
able cost measured along OX and output along 
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held up to a mirror the reader will see that the curve has much the 
same shape as the total cost curve of Fig 75, page 538 If the origin 
were moved to the left a distance equal to the total fixed cost, the 
curve would then represent the total cost curve From this total vari- 
able cost curve the marginal cost curve, m'jn'n'p^tfd', is derived in the 
top ri^t figure This is from columns 1 and 8 of Table 59 The 
average vanable cost curve, o'^nV, and the average total cost curve, 
a’JL', are similarly derived from the total cost curve, or from columns 
1 and 7 and 1 and 6 of Table 59 

We can now notice several things about the relationships of these 
curves (1) The point of inflection of the total cost or total product 
curve, M., is the point of maximum marginal physical product, m, 
and also the point of mmimum marginal cost, m' (2) The point where 
the tangent from the origin, ON, toudies the total product or total cost 
curve at N is the point of maximum average physical product, n, and 
also the point of minimum average vanable cost, n' This assumes of 
course that only one factor vanes (8) It will be observed that the 
"average-marginal relationship" holds for the relations of average and 
marginal physical product, as well as for average and marginal cost 
That IS, the marginal physical product curve cuts the average physical 
product curve at its highest point, just as the marginal cost curve cuts 
the average cost curve at its lowest point (4) In the range of mput 
quanuues where marginal physical product is nsing {rn„m), there is 
a corresponding range of output quantities where the marginal cost 
IS falling (m'.m') Similarly, where marginal physical product is fall- 
mg, m the range me, marginal cost is nsing in the range m'& In a 
range where marginal physical product is constant with respect to 
mput (cd), marginal cost is constant with respect to output (e'd') and 
the total product, or total cost curve, is a straight line (CD) We thus 
see the intimate connection between the principle of eventually 
Amii^mg returns and the principle of eventually nsmg cost 
Exactly similar proposiuons hold for the relation of average physical 
product and average vanable cost 


Revenue Curves 

a Foduct at 

« V Measuring dollars along 

OX, the straight line OR is the total revenue curve The net revenue 
is at a maximum, PL, at the output OK Here the price « equal to 
Ae marginal c^t, sy bemg the marginal (and avemge) reLue curve 
•me curves Olf and OiVPCIf, however, «n be givSiLSL" 
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cance Suppose now we relabel the vertical axis OF, multiplying each 
quantity of output by its price, so that 10 tons becomes $30, 20 tons 
$60, and so on Then with the OX axis measunng the quantity of 
labor (men) and the OF axis measunng dollars, the line OMNPR is 
now a total revenue curve, showing what value of product is produced 
with each quantity of input The line OR now is a total cost curve, 
showing the total cost of each quantity of input That is, at any input 
OH the total cost of the input is HQ When both axes register doUaK 
OL is a 45“ line — i e , m dollan HQ = OH At the input OH, then, 
HP IS the total revenue, HQ is the total cost, and QF is the net 
revenue IVe also have, however, as OL is a 45 hne, QP^PL, le, 
QP IS also the maximum net revenue Moving down now to the bot- 
tom left-hand figure, we agam relabel the vertical axis, multiplying 
each ton by its price — ^in this case $3 Thus 15 tons per man becomes 
$45 per man, and so on The curves of the figure noiv represent the 
average (a^nr) and the marginal (rn.rncd) levenue product At any 
input oh, hq is the average revenue product— i e , the total revenue 
divided by the quanuty of input— and hp is the marginal revenue 
product, 1 e , the increase m total revenue which results from a unit 
increase in mput If now os is the price of the input, assuming a pet- 
fett market, we see that the quanaty of input at which net revenue a 
a maximum is oh (= sp = OH) where the price of the input is equal 
to its mai^inal revenue product. 

The Marginal Conditions for Input 

nus IS another application of the general 

the general case where the market for input IS not prf^ m 

may be expressed as follows Net f iZ u 

creasmg input if the marginal Zeased by decreasing 

greater than its marginal cost, and can ^ ^ , 

mput if the marginal revenue producuvity ^ ^ 

cost This method of sutement Zt the condition defines 

order conditions” (see page 554^d j j of conise 

a maximum, not a minimum The ma^na^ i^t of >n^ 

the increase in the total cost point Sup 

mput A simple anthmeucal «amp ^ ^ 

peje at a certam level of “^uSek, and the mar- 
ginal revenue product of labor were ? P“ tjie addition 

Inal cost of labor were $46 per J Lid inc«^ 

S a man-week to the toml oost by $40 

the total revenue by $oO ana w 



Production Functions and Cost Functions 595 

Clearly tlie increase in labor employed would increase net revenue by 
(50 — 40) or $10, and it mil pay to increase the quantity of labor 
employed As this quantity is increased, however, the mai^inal reve- 
nue productivity will decline, and if the market is imperfect the 
marginal cost will use When, say, the margmal revenue productivity 
has declined to $45 per man-week and the marginal cost of labor has 
risen to $45 per man-week, it will no longer pay to increase employ- 
ment, for an increase in employment adds ]ust as much to revenue as 
It does to cost and there is no increase in net revenue If now the firm 
goes beyond this point, to where, say, the marginal revenue produc- 
tivity IS $40 and the marginal cost is $50, it will clearly pay to reduce 
employment back to the point of equality of marginal revenue pro- 
ducuvity and marginal cost of input 
Where the market for input is perfect, as we have seen (page 524), 
the marginal cost of input and its pnce are identical, so that Ae mar- 
ginal condition becomes die one formulated above — ^price equals 
marginal revenue productivity 


SOME APPLICATIONS RENT IN THE INDIVIDUAL ENTERPRISE 
In the preceding chapter we noticed that in any industry with a 
less than perfectly elastic supply curve those firms with lower costs 
apparently received a posiuve net revenue, described as "economic 
rent " We must now examine this phenomenon further, for it 
as if the existence of economic rent would conflict with the principle 
of equal advantage as applied to profits We shall prove that any 
economic rent in an enterprise tends to be appropriated by the oivnets 
of specific inputs A specific input is defined as one which is per- 
fectly inelastic in supply to the enterprise concerned, for which the 
entrepreneur can find no substitutes, and which is absolutely necessary 
for carrying on his business 


Specific Inputs Absorb Economic Rent 

Suppose that in the example in this chapter a potato producer is 
working with 8 acres of land, and that the position and quality of this 
pamcidar plot of land are such that the potato producer is eaming 
«traordina^ profits — 1 e , he receives an economic rent In that case 
the mvner of die land would be able to raise the price of land services 
until he had ap^opriated all the extraordinary profits of the potato 
h^Jith normal profits The poLo grower wiU not 
be forced off the land unless the landlord tries to exact a rent which 
leave less than ordinary profits, i e . which will result in a negative 
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net revenue for the grower If, for instance, in the example m Table 
59 the pnce of potatoes were $6, the farmer would evidently be 
"breaking even,” or earning normal profits, at the nunmiuni average 
cost output of 40 bushels At this point his net revenue is zero, as the 
total fixed cost ({160) is just equal to the excess of total revenue (S240) 
over total variable cost {{80) If, however, the price were less than $6 
per bushel the fanner would be making less than normal profits if the 
rent were {20 per acre, and the landlord would have to reduce the 
rent if he is to hold the farmer on his land Similarly, if the pnce were 
above {6 per bushel fhe landlord would be able to raise the rent above 
{20 per acre without driving the farmer away 


Calculation of Economic Rent 

Thus the economic rent at any given price is equal to the diSerence 
between the total revenue and the total vanable cost at the most profit- 
able output, as this IS the toul fixed cost which would make the net 
revenue zero The principle is illustrated in Fig 87, drawn from 
Table 59 Output is measured along OX (or ox), total cost along 07, 
average or marginal cost along ay OTD is the total vanable cm 
curve, mJt' is the marginal cost curve, a.M, is the avera^ vanable 
cost curve, and a, Mm m *e average total cost curve when land rent is 
$20 per acre These curves are identical with the correspondmg tunes 
in Fig. 86. except that the axes are reversed to make them look 
familiar Suppose now that the price of the product is m {?6) To 
calculate toLinomic rent we draw st' to cut the marginal cmi curve 
J “ sT(= oITis then the most profitable output The tota revenu 
or a.. of a.. 

cost IS okurv The economic rent then is the area of the rectangle 
Economic rent can also be calculated from the low^part of th ^ fi^^^ 

Project t'k down to Ae“v«ml axis at 0, 00, n 

tangent to the curve at T , TO„ to meet me v 

«»»»»». 

comes the total cost curve, 0,T the total reven ^ 

dent that net revenue IS a maximum of zero ^ m tangent 

It will be observed that the average total cost curve, , 

JL hor^no.1 imo 0 . U- »■ b, » 

mum at This IS a rvalue of 

average total cost curve (‘"ing ^he minimum 

the average total cost will be e^ ^ marginal cmt 

of each of these average total « a whole fiumlV 

curve That is, for each marginal cost curve tn 
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o£ average total cost curves, each one correspondmg to a pven fixed 
cost Cuwes correspondmg to a fixed cost or economic rent oE 0, 10, 
20, are shoivn in Fig 87 at A^t Anp Asq 



X 


fa Output (tuuB) 


Fic 87 Economic Rent 


U now we include the economic rents in our average total cost, we 
can show that the minimum average total cost of all firms, not merely 
of the marginal firm, will be equal to the price of the product when 
an industry is in equilibrium It is the differences in the average van- 
able cost curves between different firms which constitute the "cost 
ladder" in Figs 82 and 83 If the demand for the product rises, and 
therefiire the price rises, the pnce of those fixed inputs which receive 
economic rent will also rise, until the minimum average total cost of 
each firm is equal to the price of the product Then the rents of the 
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fixed factors will be greatest m those firms ivhich have fhe u 
age vm table cost curve. “Vcr. 


CHANGES IN THE PRICE OF VARIABLE INPUTS 
THE DEMAND FOR INPUT 

In the simple case of an enterprise with one fixed and one vanable 
input we can now consider the effects of a change in the price of S 
varmble input, both on the amount of the pmducTand on L 
of the variable input puiehased. quantity 


Effect of Doubling Price of Labor 

Let us realculate the schedules of Table 69 on the assumpuon that 
the pnce of labor is not ?20 but $40 This calculation is perfomied 
in Table 60 It will be observed tliat the result of doubhng the pnce 


Table 60 Calculation of Cost Schedules When Land = $20 per Umt 
Labor = $40 per Unit 


1 

Total 

Product 

2 

Quannty 

of 

Labor 

3 

Outlay 
on Labor 

(S) 

4 

Outlay 

onl.and 

($) 

5 

Total 

Cost 

C») 

6 

Average 
Total Cost 
(*) 

7 

Marginal 

Cost 

(« 

0 

0 

0 

160 

160 

CO 


8 

t 

40 

160 

200 

250 

500 

24 

2 

80 

160 

240 

100 

250 

34 

3 

120 

160 

280 

82 

400 

40 

4 

160 

160 

320 

80 

6 66 

42 

5 

200 

160 

360 

86 


44 

6 

240 

160 

400 

91 


46 

7 

280 

160 

440 

96 


48 

8 

320 

160 

480 

100 


49 

9 

360 

160 

520 

10 6 



of the variable input is to double the marginal cost at each level of 
output (Table 60, column 7. being compart with Table 59, column 
8) The average total cost at each output is increased but not doubled 
The average variable cost at each output is doubled, as the student 
may verify by making the calculations for himself 
The result of a rise in the price of a vanable input, therefore, is a 
general rise in the cost cuives of all the firms comprising an mdustry 
Hoivever, a rise in the cost curves of all firms will lower (shift to the 
left) the supply curve of die product (page 575) If there is no chai^ 
in demand for the product, there will then be a use in the pnce of the 
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product and a fall in its total output, partly because of a decline in 
the output of each firm after the nse in the marginal cost curve, partly 
because of a reduction in the number of firms The nse in costs will 
push a number of firms which previously had been profitable below 
the line of normal profits and drive them from the industry The rise 
in the variable cost curve will tend to lower the rents of the fixed in- 
put, and the rise m the pnce of the product will tend to raise the rents 
The decline in the output of the industry will also go hand in hand 
with a decline m the purchases of the vanable uiput Therefore, the 
demand curve for the vanable input can also be denved from the 
production schedules of the firms m the industry and from the de- 
mand for the product of that industry 
Graphic llbutration The solid lines in Fig 88 — AiVi, etc — 

represent the average vanable cost curves of four firms The solid lines 



Toni 

Fios 88 and 89 Effect of Rise in Wages 

A^Mi, Aja^, etc . represent the maiginal cost curves of the same firms 
The line SS m Fig 89 is the supply curve of the industry, constructed 
from the cost curves after the principles of Fig 83 DD is the dem,T.d 
curve for the product, PN the equilibnum price, ON the equihbnum 
output of the industry Firm D is the margmal firm If the pnce of 
labor now doubles, labor being the only variable input, in each firm 
both the marginal cost and the average vanable cost mil be doubled 
at each output The neiv average variable cost and marginal cost 
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curves are shown by the dotted lines, A\V\, A\M\, etc The new 
supply curve is S'S' (Fig 89), where the supply price of each quantity 
of output IS tivice as great as before The new equilibrium pnce is 
P'N' and the new equilibnum output is ON', t" being the point 
where the demand curve cuts the new supply curve Under these con- 
ditions Firm D has to drop out of the industry, and Firm C becomes 
the marginal firm 


Effect on Rents 

What happens to the rents in the individual firms depends on the 
circumstances of the case. In our example it is evident that the rent 
of Firm C has declined from /»,C, X OjN, to zero, as Finn C is noiv 
the rnarginal firm In Firm A, however, the rent originally was 
jP Cl X OiNi With the price and output scales the same as those in 
Fig 82 tins amounts to 5 x 81, or |405 After the nse m the pnce of 
labor the rent is P'lC'i X O'^N'^, which on the same scale amounts 
to 6 7 X 78. or $522 There is no rule, therefore, which will tell us a 
priori whether the rent in a firm will rise or fall when the price of the 
variable input rises It depends on whether the tendency exerted m 
the direcuon of a rise in rents by the nse in the pnce of the product 
IS outweighed by the tendency exerted in the direction of a fall in rent 
by the rise m variable costs Probably rents will tend to rise in loiv<wt 
firms and fall in high-cost firms 

Fig 88 shows the effect of tire nse m the pnce of labor on the output 
of each firm In Firm A output fells from ON, to ON'^ m Firm B i 
falls from 0,N, to 0^'„ and in Firm C it fa Is from “ 0^ 
If. hotvever, we know tire production schedule of each firm, we m 
immediately find how much labor is needed to produce any gi 
“mSy SVoduct and can therefore find how great a^m— « 
L qmmmy of labor employed results from f JJ! 

even when the pnce of labor doubl«, for J 

each case is relatively small (eg, i i) m the quantity 

goes out of the industry means a u<k of the 

S labor employed Indeed, it is probable that 

rrm™f=^^ 

s: — - - 

effect 
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Importance of Elasticity of Demand 
We can see immediately from Figs 88 and 89 that the elasticity of 
demand for the product is of prime importance in determining the 
effect of a change in the price of an mput (e g , wages) If the demand 
for the product is inelastic, a nse in wages will result in a large rise in 
the price of the product and in little change in the number of firms 
and in the output of the industry In that case there will be little 
change also in the quantity of labor employed That is, an inelastic 
demand for a product is likely to r«ult in an inelastic demand for 
any input which goes to produce it Tins proposition has already been 
stated in Pan I, page 205 Conversely, if the demand for the product 
IS elastic, a rise in wages will produce a relatively small change in the 
pnce of the product, and a laige reduction in the number of firms, in 
total output, and in the volume of employment of labor 


THE DEMAND FOR INPUT AND MARGINAL PRODUCTIVITY 
The demand for input can also be analyzed by means of the mar- 
ginal revenue productivity curve We saw on page 594 that net reve- 
nue IS not a maximum if the mai^inal revenue productivity of any 
input IS not equal to its marginal cost When the market tor the input 
IS perfect its marginal cost is equal to its price, and the condition for 
maximum net revenue is that tlic pnee of each input should equal its 
marginal revenue productivity Tins means that if the marginal reve- 
nue curve does not change as the pnce of input changes, the marginal 
revenue productivity curve is itself the demand curve for the input, 

at least below the point ofmaximum average revenue Thus in Fig 86, 

in the lower part of the figure we have the marginal revenue produc- 
tivity curve mnped If the price of the input (in this case the wage) is 
w (on the dollars-per-man scale), the total amount of input employed 
(assuming maximization of net revenue) is sp At a lower price (wage) 
os,, more will be employed. s,p. When the ivage is equal to the 
maximum average revenue product, the net revenue is zero, for Cvages 
above this level net revenue is negative and the firm will eventually 
go TOt of business, so that the long-run demand curve for the input is 


The toml demand for the input can be derived by adding up the 
individual demand curves from each firm This analysis is essenLlly 
similar to the denvation of supply curves from the maiginal cosi 
curves of individual firms It sullen also from a similar^cfect A 
change in the pnce of an input, as we have seen on page 599, is likely 
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to have an effect on the price o£ the product unless the demand for the 
product IS perfectly elasuc If the price of the product changes, hmr- 
ever, this changes the marginal revenue productivity curve, for it (as 
suming perfect markets for the firm’s product) is derived by multiply 
mg the margmal physical productivity (assumed invanant) by foe 
price of the product Thus a fall m the wage will lower the equihb 
rium price of the product, and so will lower the marginal productivity 
curve Thus suppose in Fig 86 again the wage falls from oj to osi As 
a result of this the marginal revenue product curve itself may foil, and 
the amount of employment will not be Jj/j, but The firm's d^ 
mand for labor, that is, will be less elastic than the marginal revenue 
productivity curve A similar difficulty is found in the derivauon of 
the supply curve Thus suppose there is a rise in the pnce of foe 
product from oV to o's" (Fig 86, right-hand side) Output rises from 
s'p' to s"p", following the marginal cost curve As a result of the nse 
in output, however, there may be a rise m the price of mput, which 
will raise the marginal cost curve In this case the output at pnce o's" 
will be not s"p" but s"b" Here again the supply curve of product from 
the firm will be less elastic than the marginal cost curve 
Just as the total elasticity of supply for a product may depend much 
on the steepness of the “cost ladder” and the "industry effect,” so foe 
total demand for an mput may depend more on the steepness of foe 
“productivity ladder" — ^i e , the intervals between the maxunum aver- 
age productivity of successively less productive firms — ^than on foe 
steepness of the marginal productivity curve for any one firm If a 
large proportion of the output is produced by marginal firms or firms 
close to Ac margin, a rise in the price of mput (e g , in wages) will 
drive a lot of firms out of business and the demand for the input (e g , 
labor) will be elastic. 


QUESTIONS AND EXERCISES 

1 Suppose that the following represented a producuon schedule for wheat, 
applying different quanUties of labor to 10 acres of land 


Quantity of labor 
(man-months) 
Product (bushels) 


0 

0 


1 2 3 

100 220 340 


5 6 7 8 9 

540 60S 645 665 675 


Assummg that labor and land are the only factors of ^ 

ne gl erting normal profits, calculate and draw, as m Fig 86, page an 
a The total product curve 
b The average physical producuvity curve 
c The margmal physical productivity curve 
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d The total variable cost curve 

e The total revenue curve 

f The net revenue curve (fixed cost = 0) 

g The average and marginal revenue productivity curves 

h The average variable and the marginal cost curves 

Assume that the price of labor is |80 per umt and that the price of wheat 

IS J1 per bushel Under these circumstances what is the most profitable 

output? What IS the total economic rent of the land? The tent per acre? 

With the fixed cost equal to the total economic rent, draw the average 

total cost curve and show that it reaches a minimum point at the most 

profitable output 

2 "If It were not for the law of dimimshing margmal physical productivity 
we could grow all the world's food m a flowerpot " Discuss 

3 a Prove that when the marginal physical productivity of a single vari- 
able mput IS zero, the total product is as great as it can possibly be 

b Prove that if the law of diminishing marginal physical productivity 
holds, m every process of production in whii^ there is a necessary fixed 
factor there must he some absolute maximum to the amount of product 
obtainable 

c What would be the significance of a negative marginal physical 
producavity? Would such a case ever occur in practice? 
i Construct an anthmetical example to show that when the average physi- 
cal productivity of an input does not vary with the quantity, the mar- 
ginal physical productivity is equal to the average physical productivity 
and IS also constant 

® The prinaple that the marginal cost eventually rises as output in- 
creases (the law of increasing cost) is essentially the same as the principle 
that marginal productivity declines as we mcrease the employment of an 
mput (the law of duninishing rctums) ’’ Discuss 

6 "It IS no more true to say that wages are determined by the marginal 
productivity of labor than it is to say that pnces are determined by cost 
of production " Discuss 

7 When we draw up a production schedule we assume that the methods 
(techniques) of production are given Any change in techniques operates 
tough changing the whole producuon schedule Consider, therefore, 
Ae effect of an improvement in Ae techniques of production of potatoes 

a The production schedule 

b The cost curves of potato firms and Ae potato industry 
c The supply curve for potatoes 
d The demand curve for potato labor 
e The rents of potato land 

f The price of potatoes 
g The price of potato labor 
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8 The fbllowi^ tabulation gives a relationship between the quantity o{ 
concentrates ^ to a cow and the amount of milk obtained 

Concentrates fed (lbs ) 0 4 8 12 16 20 24 

Milk obtamed (gals ) 1 2 28 35 39 40 39 

Assume that all other inputs are held constant, and that their total cost 
IS 20 cents Suppose the cost of concentrates is S cents per pound, and 
the price of milk is 30 cents per gallon 

a Plot the marginal physical and marginal revenue productivity curves 
for concentrates 

b Calculate, using graphs, if necessary 

1 The most profitable amount of concentrates to feed 
u The most profitable amount of milk to produce 
m The output of milk at which its average total cost is the least 
c The output at which the average total cost of milk is least is smaller 
than the most profitable output, whidi in turn is less than the maximum 
possible output Are these relationships generally true? Under what cir- 
cumstances might they not be true? 

d Are there any curcumstances under which a cow with a hi^ mam 
mum yield might be less profitable than one with a low maximum yield? 
Illustrate graphically 



CHAPTER 29 


PROBLEMS IN THE THEORY OF MONOPOLY 


In tlie two previous chapters it ivas assumed for the most part that 
the firm faced perfect markets for both output and input — ^that is, the 
prices received for output or paid for input did not vary with the 
quantities sold or bought We shall now go on to consider some prob- 
lems which arise when the firm has imperfect markets for input or out- 
put 

The "Pure Monopoly” Level of Analysis 
There are several levels on which this analysis can be earned out 
We can analyze first what would be the optimum position of the firm 
under the condition that its transformation functions were stable, 
certain, and unaffected by any other variables or decisions of the firm 
This level of analysis is what is usually called the “theory of pure 
monopoly," because it would apply to the most extreme form of a one- 
firm industry It is better regarded, however, as a level of analysis tlian 
as a descnption of any speafic institutions in the real world, for there 
probably never has been a pure monopoly All actual firms will find 
that their transformation functions ivill be affected in some degree 
by the value of their various variables, such as profits, if, for mstance, 
they are making very high profits, this will encourage otlier firms to 
produce products which are in some degree substitutes for die product 
of the first firm, which will lower its sales curve, or perhaps its labor 
force will demand and obtain higher wages, which will raise its pur- 
chase curve It IS useful, nevertheless, as a step in the analysis to de- 
velop some special cases at the simple "monopoly" level 
The “standard case" has already been discussed on pages 651-^56 
Here we saw that net revenue would not be at a maximum if marginal 
cost rvere not equal to marginal revenue We shall now proceed to 
some special applications of this general prmaple 
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Marginal Cost Curves with Imperfect input Markets 

We may nouce first that where the markets for input are imperfect 
the marginal cost curve will nse more steeply, with given production 
functions, than if the markets for input are perfect Let us defin, Uu 


Table 61 Marginal Costs of Labor and Output 


j 

1 2 3 

Output Quantity Marginal 

of Labor Physical 

Cost 

Perfect Markets 

4 5 

Margmal Marginal 

Cost of Cost of 

Labor Output 

8 ? 0125 

24 2 0 0625 

40 4 0 166 

^0 4 0 5 1 

5 05 

^ « 05 

48 8 

49 9 * 

20 25 

20 125 

20 20 

20 3 33 

20 100 

20 10 0 

20 100 

20 10 0 

20 20 0 


Imperfect Markets 

6 7 8 9 

Pnce of Total Margmal Margmal 
Labor Cost of Cost of Cost of 

Labor Labor Output 


20 

0 

21 

21 

22 

44 

23 

69 

24 

96 

25 

125 

26 

156 

27 

189 

28 

224 

29 

261 


21 

2 62 

23 

1 44 

25 

2 50 

27 

448 

29 

3450 

31 

15 50 

33 

16 50 

35 

17 50 

37 

37 00 


marginal physical cost of output as the increase in physical input 
which must accompany a unit increase in physical output Then e 
marginal (money) cost of output is the marginal physical cost fflum 
plied by the marginal cost of input, the marginal cost of input bei^ 
the increase in ite total money value which accompanies a unit « 
crease m its employment Thus suppose that at a given output 
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potatoes the marginal physical cost is 0 1 men per ton, that is to say, 
the addition o£ 1 ton to output involves the addition of 0 1 "men” to 
input If the marginal cost of labor is $25 per man, this means that 
the addition of 1 man adds $25 to the total cost of labor The marginal 
cost of output then is $2 50 per ton, adding 1 ton to output adds 0 1 
men to input, which adds $(0 1 X 25) to total cost The point is illus- 
trated in Table 61 Columns 1 and 2 show the production function of 
Table 59 Column 3 is the marginal physuial cost in each range of out- 
put Column 4 shoivs the marginal cost of labor on the assumption 
that the price of labor is constant at $20 per man, in this case the 
marginal cost of labor is constant also and equal to its price (wage) 
Column 5 shows the marginal cost of output, obtained by multiplying 
columns 2 and 4 It is identical with column 8 of Table 59 Then in 
columns 6 to 9 we recalculate the marginal cost on the assumption of 
an imperfect market for labor — i e , we suppose m column 6 that the 
price of labor nses with increase in the quantity bought Column 7 
then shows the total cost (pnce times quantity) of labor, and column 8 
the marginal cost of labor, the first differences of column 7 Col- 
umn 9 then shows the new marginal cost of output, by multiplying 
column 3 by column 8 Comparing column 9 with column 5, we see 
that the introduction of imperfection in the input market steepens 
the marginal cost curve, because the marginal cost of labor rises as the 
quantity employed rises 


Do Imperfect Markets Lead to Misallocated Resources'? 

An important consequence of imperfection m the firm’s market is 
that profit maximization now leads to production at a level where the 
price of output is above the marginal cost, and where the pnce of in- 
put IS below Its maigmal revenue produrtivity As we shall see more 
clearly later, this is evidence, though not absolutely conclusive evi- 
dence. that imperfeaion in the market leads to misallocation of re- 
sources The pnce of a product is a measure of the value placed on the 
marginal result of a certain method of employing resources The mar- 
ginal cost IS a measure of the value placed by the market on the re- 
sources thenwelves If then m any line of production the price exceeds 
the marginal cost, this indicates that the market is placing a higher 
i^nal value on the product of the resources than on the resources 
used. whiA would indicate that there would be a social gam in ex- 
pnding *is line of production at least up to the point ie price 
was equal to marginal cost, at this poinf the "gain" from ISZ 
expansion as represented by the value of the prodSt is just equal the 
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as repr«ented by the margmal cost A similar argument . 
used to show that production should he earned to thfZ^l^^' 
the pnee of all inputs are equal to their maimnal revenue^!!“* 
ties, for if the pnee of an input is beloir its marginal iwen?I^L‘”’ 

^ productivity, than it involves "loss,” as me^ 

2' Considerable qualifications must be 

introdwed into this aigument before it can be accepted as a vabd 
sundard for judging social pohey Nevertheless it does suggest one 
thing that is “wrong” with monopoly— that it results m too few re- 
sources going into the monopolized product and too many into other 
things 


PRICE DISCRIMINATION 

A problem of great interest m the theory of monopoly, which can 
be handled very conveniently by the marginal analysis, is that of pnee 
discrimination 

In the preceding sections we assumed that the monopohst sold eath 
unit of his output at the same price It is not ahvays necessary for him 
to do so, indeed, it will be necessary only if his customeis can easily 
resell to one another the commodity which he has sold to them If 
resale is possible without trouble, die monopolist who sells some of 
his output at a loiv price and some at a high pnee tnll find that the 
output sold at a low pnee will be resold m the high-pneed marlfl 
Suppose, for instance, that a monopolist sold his product to Mr A for 
$10 per ton and to Mr B for $5 per ton If resale were possible it 
would clearly pay Mr B to buy all he could at $5 per ton and resell it 
to Mr A at some price between $5 and §10 per ton In that case the 
monopolist would find that he could not sell to Mr A at the hi^ 
pnee, for Mr. A would buy the resold product from Mr B The 
monopolist therefore would be forced to charge the same pnee to both 
Mr A and Mr B This is an application of the "prmaple of arbitrage” 
noted m an earlier chapter 

If Mr A and Mr B do not know each other, cannot meet each other, 
and cannot trade with each other, resale is impossible and there is 
nothing to prevent the monopolist from charging each a different 
price This practice is knorvn as “pnee discnmination " It is possible 
only when a monopolist is faced with two or more separated marleis 
The problem arises, then, what are the most profitable pnees to chaige 
in tivo or more separated markets? A common example of two sepa 
rated markets for a commodity is the “home market and the foreign 
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market ” A monopolist may sell at one pnce m his oivn country and 
at another pnce abroad, for the people who buy from him m the one 
market cannot very well sell m the other 


Marginal Revenue Equal in Each Seporated Market 
Thu problem u essentially a pan of the "sales” problem, i e , how 
to get the greatest total revenue from any given total volume of sales 
Where there are two or more separated markets, the solution is that 
the greatest total revenue from a given volume of total sales u ob- 
tained when the marginal revenue m each of the separated markets u 
the same For clearly, if the marginal revenue m one market is greater 
than that in the other, it will pay to shift sales (by raising pnce or low- 
enng selling costs) out of the market in which the marginal revenue 
IS low into the market in which it u high 
Suppose, for instance, that m the “home” market the marginal reve- 
nue is |10 per ton and in the "foreign” market tlie marginal revenue 
IS $15 per ton Under these arcumstances, if a ton of sales u with- 
drawn from the home market (say by rauing the price at home) and 
transferred to the foreign market (say by lowering the pnce abroad), 
the result u a loss of $10 of revenue in the home market but a gain 
of $15 of revenue m the foreign market, representmg a net gam of $5 
of revenue from the same total volume of sales as before As such 
transference proceeds, however, the marginal revenue in the home 
market will rise as sales are lowered, say, to $12 per ton, and the mar- 
ginal revenue in the foreign market will fall as sales are increased, say, 
also to $12 per ton At thu point it will no longer be possible to m- 
crease total revenue by transferring sales from one market to the other, 
the maximum total revenue from a given volume of sales has been 
reached If the total volume of sales is mcreased the margin al revenue 
m each market will decline, but it still remains true that unless the 
marginal revenue in each market is the same gams can be made by 
shifting sales from one market to the other 


Marginal Revenue in Each Market Equal to the Marginal Cost 

We still need hoivever, to solve the problem of the opumum size 
oi total sales This also can be done with the marginal analysis 
Let us define the total matginal revenue as the mcrease m the total 
avenue which results from a unit mcrease in total sales, divided 
equally over aU the various separated markets The total maiginal 
revenue is then equal to the anthmetical average of the mamnal 
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ginal revenue is }I0 per ton and m another it « $8 per ton Then 
by selling half a ton m each market the amount added to the total 
revenue will be }5 + H or $9. $9 per ton is therefore the total mar' 
ginal revenue. When the marginal revenue in each market is the same 
then, each is equal to the total marginal revenue But the most profit 
able total output of the monopolist is that at which the total maianai 
revenue is equal to the marginal cost Hence at the most profiW 
output, the marginal revenue m each separated market will also be 
equal to the maigmal cost 

Graphic Jlluslration The graphic solution of the problem of pna 
discnmination between two separated markets is shown in Fig 90 
In 90A we have the sales (demand) curve, RjAi. and the maigmal 



revenue curve, RiM^, in one market — ^let us say the home market la 
90B we have the demand curve, RjAj, and the marginal revenue carve, 
RjMj, in another market, separated from the first— let us say a foreign 
market. These curves are drarvn as straight lines for convemence, but 


It u not necessary to i^sume straightdine curves for this paiticulai 
analysis In C we have the aggregate demand curve in both markets, 
This shows how much would be sold in both markets at various 
prices if the same price were to be charged in each market It is formed 
by adding the horizontal ordinates of Figs A and B Thus 0,d, = 
OjAi + OjAj The curve RjM, is similarly the aggregate maigiml 
revenue curve in both marketSv It shows how much can be sold in the 
two markets at various levels of marginal revenue, if the 
revenues are the same in both markets This curve is construaed by 
adding together the quantities sold in the two markets at «cb eve 
of maigmal revenue Thus when the marginal revenue in 
kets IS OA, 0,Ni is sold in Market A and 0^^* 

O JV. f= 0,N, + OsN.) in both markets together The curve /ijiui 
is not the “marginal" curve corresponduig to the "average c 
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Tlie dotted curve MC in Fig 90C is the maigmal cost curve ol the 
monopolist His most profitable output is 0,iVs> where his maiginal 
cost IS equal to his aggregate maiginal revenue He mil sell OjNi in 
Market A, for at this volume of sales the maigmal revenue m Mar- 
ket A is equal to his marginal cost He will also sell OjiVg in Market B 
In order to sell in Market A he must chaige a price N^Pi there, 
for Pj IS on his sales curve Similarly, in Market B he must chaige a 
pnce ATjPj m order to sell OjATj It will be observed that the price in 
Market A is higher than the price m Market B This is because the 
demand in Market A is more inelastic, at the equilibrium output, than 
the demand m Market B 

Higher Price in Less Elastic Market 

It can be slioivn in general that if the elasticities of demand in the 
two markets are the same, the prices which it will pay best to chaige 
in the tivo markets mil be the same, but if the elasticities of demand 
in the tivo markets differ, the higher price mil be charged in the less 
elastic market It is difficult to prove this mthout the use of mathe- 
matics, a mathematical proof is appended belotv ‘ 

1 Let p, be the pnce in the fint martet, p, be Ihe price in the second raartet, be 
the quantity in the fint martet, q, be the quantity in the second marLet, r, be the toul 
lesenue in the fint market, r, he the total revenue in the second market, m, be the mar 
ginal revenue in the lint market, m, be the marpnal revenue m the second market, e, be 
the elastiaty of demand in the fint market, e, be the elastiaty of demand in the second 
market 
Then 


.-„(.-l-y 


(IB) 


The expression (I + j) is important We may call it the '■coefficient of imperfection," for 

when the market is perfect, e is infinite and thu coefficient is unity, when the elastiaty is 
aero thu coeffiaent a infinite It u equal, as we see in equation (lA) and (IBl, to the ratio 
marginal terenue ' ' 

a\crage K\enue 

When the marginal revenues m both raarVets are equal* 




( 2 ) 

This IS the nndiuon whidi must be fulfilled if ihe total revenue from both maikeu is to 
be maximizrf It is eiident immediatel] from equation (2) that when e, = e,. then p =b 
Now we know that i monopolut will never sell at ou^uu where the reta 
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We have seen that the more elasuc is the demand schedule, the less 
IS the divei^nce between the marginal revenue and the price When 
the marginal revenues m the two markets are equal, the price will be 
higher in the less elastic market, for in that market them will be a 
greater divergence between the price and the marginal revenue than 
there will be m the more elastic market 


Price Discrimination Between Different Quantities 
Besides charging different prices to different buyers or in different 
markets, a monopolist may also charge different prices for various 
quantities of the same commodity sold to a single buyer He may, for 
instance, charge a high price if die buyer buys small quantities, and 
a lower price if the buyer buys large quantities 'Ais device is used 
sometimes in retail stores as a special price policy {"five cents each, 
three for a dime”) It is also used by electricity companies and otha 
public utilities, as a regular price policy. 


Marginal Outlay Determines Purchases 

The effectiveness of this device rests on the fact that the quanuty 
which determines whether a buyer will expand his purchases is not 
the pi ice he has to pay (the average outlay) but the amount which an 
additional unit purchased will add to his total bill the marginal 
outlay ” If, for instance, I am considering whether or not to install an 
electric cooker, I shall calculate the cost of electricity used m running 
It accordmg to the amount which each extra unit adds to my electnaty 
bill What I pay for electriaty used for lighting and other pu^a 
should not influence my deasion If the electncity company char^ 
me, let us say, 6 cents per unit for lighting and 3 i^ts pet urn to 
cooking. I may find it worth while to buy as much electricity as if ^ 
price wwe 3 clnts for all units, and the company will be able to 
Sim me a greater sum than if it had charged a flat rate for all unm 

This orinciple IS illustrated m Table 62 j < 

The first two rows of this table show a demand schedule of a « 
sumer for electricity They show tliat it the price is 8 centsp^ 


^ 

p^, the price m the less elastic marlet, a greater than p. 
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he will buy only 20 units, if the price is 7 cents, he will be a little more 
extravagant and buy 40 units, if ,the pnce is 6 cents, he will buy 80 
units, and so on The third row shows how much he mil increase his 
consumption for each unit change in price Suppose the electricity 
company charges 8 cents for the first 20 units used and 7 cents for the 
next 20 units used The consumer mil buy his first 20 units at 8 cents, 
for he thinks that it is worth paying 8 cents per umt, let us say, to light 


Table 62 Price Discnimnation Between Different Quantities 


1 

Pnce of dectnaty ()f per unit) 

9 B 

7 

6 

5 

4 

3 

2 

Consumption (units) 

0 20 

40 

80 

200 

400 

600 

3 

Increase m consumptian (units) 

20 

20 

40 

120 

200 

200 

4 

Differential revenue (6) 

160 

140 

240 

600 

800 

600 

5 

Total differential revenue (f) 

160 

300 

540 

1140 

1940 

2540 

6 

Total Sat-rate revenue (^) 

160 

280 

480 

1000 

1600 

1800 


two of his rooms If the pnce came dorni to 7 cents per unit he would 
hght two more of his rooms and consume 40 units But if the company 
chaiges 7 cents for this additional 20 units, he will sull find it worth 
while to lig^t his two other rooms Therefore, if the company charges 
8 cents for the first 20 units and 7 cenu tor the next 20 units, the con- 
sumer wiU buy 40 units in all, he mil pay 160 cents for the fim 20 and 
140 cents for the second 20 (shown m the fourth row of the table) and 
mil therefore pay 300 cents for the 40 units If, however, the electricity 
company had chaiged a flat rate of 7 cents for all units bought, the 
consumer would still have bought 40 units, but he would have paid 
only 280 cents for them, as shown m the sixth row of the table Suni- 
larly, if the company charged a flat rate of 6 cents per unit, it could 
mduce the consumer to buy 80 umts, and would receive 480 cents, 
but if the company chaiges 8 cents for the first 20 units, 7 cents for the 
next 20 units, and 6 cents for the next 40 units, the same consumer 
will still be persuaded to buy 80 units, but ivill pay the company a 
total of 540 cents for these 80 units So we can go on all through the 
table ° 


This Is Possible Only If Buyers Cannot Resell 

If a monopolist could shade his price according to quantity to follow 
the consumers demand curve exactly, his maiginal revenue would be 
^ual to the price that he charged for the last unit bought, for he could 
incase his sales by olfenng to sell an extra unit at a lower price mth- 
out lowenng the price of the other units he sells In practicef of course 
It IS not possible for a monopohst to adjust his price scale accurately 
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to the demand of each buyer Nevertheless, the practice nf rh 
lower prices for larger quantities is very common^ It may 
be combined with the practice of charging different prSo dZ!’ 
buyers, Uius an electricity company may have one Lie of prLs ^ 
commemial buym and another scale of prices for domestic LZt 
hould be noticed that this type of discnmination also is possibK 
If the buyers are unable to resell what they have boughLlf relS 
poKible, then, as we have seen, any buyer who buys at a low pnce will 
undercut the monopolist himself by reseUing to those buyers Lo have 
to imy a high price to the monopolist Th« principle apphes as much 
to the practice of charging different pnces for different quantities ss 

P 



Umts 

Fig 91 Pnce Discnmination 


It does to the practice of charging different prices to different people 
If buyers can resell, it will pay some of them to buy large quammcs 
— thus getting the product at a low pnce — and to resell some of their 
purchases to tliose who buy only small quantities and who therefore 
would have to pay a high pnce to the monopolist If a householder 
could retail electricity to his neighbor, it would obviously not pay the 
electncity company to charge smaller pnces for larger quantities, Cot 
such a policy would merely encourage people to buy large quanuoes 
of electriaty for resale 

Graphic Illustration Fig 91 illustrates the process of discnmmat 
rng according to quantity HP is the demand curve of a smgle buyer of 
electriaty If the seller wishes to sell an amount equal to OAf, he on 
achieve this end by charging a flat rate of ON, m which case the total 
revenue will be OM X ON, or the area OMPN But if he chai^ 
NjPt for the first ON^ units, NjPj for the next NiNj, units, N/s ^ 
the next NgN, units, and so on, and MP for the last NuM units, be ivi 
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soil be able to sell an amount OM, but his total receipts from this 
consumer will be the shaded area of the figure Evidently, if the grada- 
tions could be made m infinitely fine steps, the "stairs” of the shaded 
area could be made smaller and smaller until the total receipts 
amounted to the whole area under the demand curve, RPMO The 
maximum possible gam from quantity discrimination, then, is the 
area NRP This is sometimes called the "consumers' surplus ” It rep- 
resents the difference between what a consumer pays when there is a 
fiat rate for all quantities and the maximum amount which can be 
extracted from him by skillful pricing The seller must be careful, 
however, not to schedule a reduction m price at a quantity which is 
greater than that which would be bought by the consumer at the 
precedmg pnce on the schedule Suppose, for instance, that the elec- 
tricity company scheduled a price of 8 cents for the first 20 units, 7 
cents for the next 50 umts, 6 cents for the next 100 units, and so on 
A consumer with the demand curve in Fig 91 would stop short at 
20 units and would never extend his purchases into the low-price 
quantities, because at 7 cents a umt he would only purchase 40 units 
altogether Not unless his total purchases at 7 cents atnnnntpd to at 
least 70 units would he be tempted to purchase more by reason of the 
6-cent pnce for quantmes greater than 70 units 


Discontinuous Cost Functions 

Some interestmg problems arise in the theory of the firm when the 
various cost and revenue functions are discontinuous — ^that is, exhibit 
sharp jumps, comers, or changes There are several cases where dis- 
continuous functions are plausible 

It has been argued," for instance, that when a plant is engineered 
for a certain capaaty output, marginal cost is likely to fall over the 
whole range of output up to capaaty and then to rise very sharply 
This IS illustrated m Fig 92 AMC is the maigmal cost curve, A VC 
the corresponding average variable cost curve We suppose that the 
plant IS engmeered to a capacity output at OK, and that maigmal (and 
average) cost falls conunuously toward capacity but then rises im- 
mediately to infinity In this case if the marginal revenue curve cuts 
the vertical line MVC at any point above V, the maximum net reve- 
nue is at capacity output With a large range of fluctuauon of demand, 
therefore, the output of the firm is completely inelastic, the firm will 
either produce at capacity or not at aU This does not mean, of course, 

Economic Remew, De^be, pp ** Average Cost Curve." jtmmam 
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in perfect or imperfect competition, that the "industry" demand nam 
be inelasuc, because of the possibility of shifts in the number of 



Discontinuous Sales Functions 

Another interesting possibility of discontmuity is m the film’s dc 
mand or sales functions Suppose, for instance, that the firm produces 
a multiple-use commodity, in which the demand is very elastic in cadi 
use up to a pomt of "saturation” after which demand becomes very 
inelastic In the extreme case the demand curve will be a step function, 
as in Fig 93 Above die pnce OA we suppose nothmg will be sold, at 
OA the first "use” comes into play, and AS will be sold Lowenng the 
price below OA does not expand sales beyond AS until the price OC 
18 reached, when sales expand suddenly into the second use, to C'D 
A third use comes in at pnce 0£', expanding sales to E'F, and so on 
The total revenue curve corresponding to this sales (average revenue) 
curve IS shown m the lower part of the figure, obcdefg, assuming no 
price discrimination Thus at sales equal to oh' total revenue 
drops from b'b (= area GASS') to b'c (= OC'CS') as sales are pushed 

into the second use 


The Discontinuous Marginal Revenue Curve 

The marginal revenue curve m this case is very ^ 

visualized best perhaps if we imagine ourselves driving a ^ ^ 

the saw teeth of the total revenue curve and observmg its g« 
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angle, £rom o to 6 maiginal and average revenue are the same, equal 
to 04 At b the slope suddenly changes from OA to minus mfinity, 
and the marginal revenue curve rushes off from B through B' to minus 



infinity At c the slope is again revened to a positive number (B'C) 
and marginal revenue rushes back from minus mfinity at B'C From 
c to d marginal revenue is again constant at 5'C, at d it again goes off 
to mmus infinity, and returns to D'E at e 

Relative and Absolute Maxima 

Suppose now that we have a marginal cost curve St This stnctlycuts 
the margmal revenue curve at three pomts S„ and S, „ 
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cuts the marginal revenue curve twtce at each of the points S, and Sj, 
once on its way down to minus infinity and once on its way back! This 
curious phenomenon has, however, a very simple interpretation, as we 
see from the total revenue and total cost curves in the lower pan o{ 
the figure At the output oh' there is both a relative maximum net 
revenue at b and a relative minimum at c Similarly, there is a relative 
maximum at d and a relauve minimum at e There is also a relative 
maximum of the conventional type at r, corresponding to the point i, 
in the upper figure There is no way of telling which of the three reh 
uve "■aviin3, 6, d, and r, represents the highest absolute value of the 
net revenue except by inspection In the figure d is clearly the absolute 
maviTtiiiTTi , this however is a mere accident of the functions selected 


Boundary Maxima 

In the two previous cases the /ormai conditions of the mai^ 
analysis have survived the disconunuiues of the functions, that is, the 
maximum position is still formaUy at a point where marginal gam u 

Yl 1 



0 , « ^ 

Fig 94. Boundary Maxima 

equal to marginal loss, even Aough In the case 

of Its significance when tlie * the formal condition 

of tlie “boundary maximum, " j^tvits imposed, say, by 

IS retained A boundary occurs when ^ ‘ to go Mmi- 

law or custom, beyond which some ^ ^ 

mum wage laws, usury ^ t of the maximand (s^ 
pies of such boundaries If the it is said to be a boundary 

net revenue) is found at the conditions may 

inaxunum. At the boundary, however, the margu 
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not be satisfied at all The case is illustrated in Fig 94 The maximand 
IS measured along OY, some related variable along OX We suppose 
this has a boundary at OH In the figure there is a regular relative 
maximum at M, where all the mai^nal conditions rvill be fulfilled 
There is likeivise a relative minimum at N The boundary maximum 
at B, however, is clearly the highest possible value of the maximand 
If the boundary did not exist there might be another relative maxi- 
mum at C Because of the boundary, however, B is the best position, 
in spite of the fact that the marginal conditions are not fulfilled there 
It should be observed, however, that the mere presence of boundaries 
does not mean that the boundary itself is the maximum Tlius in 
Fig 94, if the maximand went from NtoB' instead of to B, M would 
be the absolute maximum and the organization would not proceed to 
the boundary but would stop at M 


EFFECT OF A FALL IN DEMAND 
The marginal analysis throivs some hght upon the effects of a change 
in demand for the product of a monopolist We will discuss the effects 
of a fall in demand, an exactly similar analysis, of course, holds for a 
rise As the general demand curve of the public for the product of a 
monopolist is the same as his sales curve, a fall in demand means a shift 
in the sales curve to the left The marginal revenue curve will there- 
fore also move to the left and will intersect the marginal cost curve at 
a point representing a smaller output A fall in demand for the prod- 
uct of a monopolist will thus cause a reduction m the output of the 
product In general there will also be a reduction in the price of the 
product, although circumstances are conceivable in which a fall in 
demand may lead to a nse in the price of the product In Fig 95A, 
BA and BM are the sales curve and the marginal revenue curve befiire 
the fall in demand, ON is the equilibrium output, and NP is tlie price, 
at which the marginal revenue is equal to the marginal cost, NO ilfC 
IS the marginal cost curve After the fall in demand, R'A' is the new 
sales curve, R’M' the new marginal revenue curve The 
revenue is noiv equal to the maiginal cost, N'd', at the output ON' 
j “ evidently a fall m output from ON to 

ON and a fall in pnce from NP to N'P’ The extent of the fall in out- 
put depends on the slope of the marginal cost curve If the niarmn.i 
cost curve is steep there will be a small fall m output If the marmnal 

have to fall a good deal before the marginal cost is again equal to the 
marginal revenue 4 me 
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Fig 95B shows a case in which a fall m demand causes a nse 
the pnce of a monopolist’s product In this case the symbols have Z 
meaning assigned to them m Fig 95A But the margmal cost falls ^ 
increasing output m the significant range, and therefore a very laiw 
decline in output, from ON to ON', results from the fall m draaj 





Fig 95 Effect of a Fall in Demand on Monopohst 

The decline m output is so great that it permits an actual nse in pnce 
— ^from NP to N’P' 

Another interesting speaal case is shoivn in Fig 95C Here demand 
falls from RA to R'A', but it also becomes more elasuc This might 
happen, for instance, if the fall in demand was caused by the appear 
ance of a substitute product In this case the marginal revenue cnrvs> 
RM and R'M', actually aoss, and if the marginal cost curve cuts thOT 
to the right of their point of mtersection, the fall m demand at I 
results in a me in output — in this case from ON to OAT' It soil, 
ever, results m a fall m price The student should compare 
various results with those obtained under perfect competition. 
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Wh/ Does a Monopoly Hove Rigid Prices? 

We see from these examples that there is likely to be a huger reduc- 
tion m price and a smaller reduction in output when the marginal cost 
IS rising sharply with inaeased output This condition, however, is 
characterisuc of a firm working at full capacity Where a firm is work- 
ing at an output well below the capacity of its plant, the marginal cost 
curve will be flat or may even slope doivnward as m Fig 95B When 
a monopolist is working with "excess capacity,” then, a in demand 
may lead to a still further reduction m output and a still greater “ex- 
cess capacity," and will not lead to much fall in pnce This conclusion 
has a good deal of importance for the theory of economic flnctuations 
One important feature of our society which tends to intensify depres- 
sions IS that when the money demanded for industrial goods declines, 
the prices of these goods fall little and them output therefore declines 
greatly This may in part be due to conventional pnce policies, busi- 
nessmen may not wish to go to the trouble of adjusting Aeir prices to 
meet new condinons We now see, however, that the policy of rigid 
pnces may have a foundation also in self-interest If most plants are 
workmg under capaaty their marginal cost curves will be flat or even 
negatively sloped, and a fall m demand will result m a laige fall in 
output and little or no fall, or even a rise, m price, as can be seen from 
Fig 95B 


TAXATION 

The effect of taxes on a monopolist, as on any firm, depends prin- 
cipally on whether the tax is a fixed sum or whether its total amount 
vanes with output 

A Fixed Tax 

The effect of a fixed tax is shown in Fig 96A OQC is the total 
vanable cost curve OPR is the total revenue curve In the absence of 
fixed costs, ON is the output at which the net revenue, QP, is a maxi- 
mum If the fixed mput is not oivned by the monopolist himself, a rent 
may be charged equal to QP, or OK The total cost curve is then KP, 
the most profitable output is still ON, at which the monopolist’s net 
revenue is zero If, now, a fixed tax equal to OK' is laid on the mo- 
nopolist, there is no change in the most profitable output, ON, for 
there is no change in the marginal cost curve and none in the revenue 
curves, so that the marginal cost will still be equal to the marginal 
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revenue at the output ON But the economic rent will be reduced 
from QP (= OK) to d'P (= K'K) The total fixed charge cannot ex- 
ceed the sum QP Therefore, if there is a tax equal to QQ', the total 
cost curve including the tax but excluding rent will be K'Q'C', and 
the rent will be that sum which will make the total fixed charge equal 
to QP, or Q’P A lump-sum tax on a monopoly, then, is equivalent to 
a tax on economic rent Unless it exceeds the economic rent, it will 
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not affect the output of the monopolist, unless, of course, the painu 
concerned are not following their own interest Even a 
may affect the output of a monopolist if it forces hini to devote 
attention to finding his most profitable output “ ^ 

economic rent, it wiU force the monopolist out of business and reduce 

the output to zero 


A Variable Tax 

The effect of a tax which vanes m total amount with output u 
shown in Fig 96B Suppose there is a greater 

commodityproduced The total cost, mcl.^dmg*em,>s no 

than before at each output, but “«‘'f^^'^„^^iJemtheout 
amount, it increases by an amount whi F ^ 
put That IS, at large outputs the tax is grea ^ 

?f in Fig 96B the original total cost curve is 0^' Ae 

after th! tax will be OC' The effect of asp^c^^is^^^^^ 

effect of a rise m the price of input Tl« ^ The 

the marginal cost at each ou^ut is i product i«" 

output will therefore tend to decline. P g6Btheongi 

rise The rent of the monopoly will also decline m s 
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nal output will be ON, where the net revenue or rent is a maximum 
at QP After the imposition of the tax the slope of the new cost curve, 
OC', at the output ON' is greater than that of the old cost curve, i e , 
the slope of OC at S is greater than that of OC at Q In other words, 
at the old output, after the tax, the marginal cost has risen But previ- 
ously the marginal cost was equal to the marginal revenue at this out- 
put Now, however, as the marginal revenue has not changed, the new 
marginal cost must be greater than the marginal revenue The net 
revenue can therefore be increased by reducing the output to ON', 
where QfP' is the new maximum net revenue, ON' the most profitable 
output The amount by which a given specific tax will reduce the out- 
put and raise the pnce will depend on the character of the demand 
for the monopolist’s product If the demand is very elastic, there will 
be a large reduction in output and a small rise in price If it is not very 
elastic, the reduction in output will be smaller and the rise in price 
laiger 


Conclusions Modified 


The presence of discontinuiUes and boundaries may, of course, 
modify these conclusions in regard to changes in demand and taxation 
Generally speaking, posmons of maximum profits at boundanes or at 
discontmuities tend to be rather insensitive to dianges in the environ- 
ment, and may survive considerable changes, for instance, in levels of 
demand or of taxation, without shifting Thus suppose in Fig 95A 
the marginal cost curve were vertical (at capacity output, as in Fig 92), 
It IS evident that a fall in demand would not aSect output at all, as 
long as the firm ivas producing No matter what the demanH, within 
wide limits the firm would produce at capacity Taxes, even variable 
taxes, would have a similar effect 


The conclusions of the elementary marginal analysis in regard to 
the effea of changes in environment may be modified also if account 
IS taken of the asset preferences of the firm The assumption underly- 
ing simple profit maximization is that the firm is concerned only with 
the gross increase in total value of its assets and is indifferent to the 
structure and composition of these assets If, however, the firm is con- 
cerned for the composition of its assets-for example, if it inshes to 
pre^e some proportion of liquid to nonliquid assets— it may well 
prefer a posiuon with less than maximum total profit but in which 
the compositton of assets resultmg from the operation is superior to 
that which would emerge at the profit maximum position 
In a case of this kind even a fixed tax is likely to affect the output 
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and sales positions of a firm, at least in the short run, because of the 
effect of the tax on the composition of assets It the tax is collected m 
money, this has the immediate effect of making the firm less liquid, 
and hence it may attempt to recover its liquidity by cuttmg down pro- 
duction and selling off inventory, even under a fixed tax * 


QUESTIONS AND EXERQSES 

1 “A perfect monopoly is almost as inconceivable as perfect competuion " 
Discuss 

! "A monopoly pnce is one which is raised above the competitive level " 
What do you understand by the “competitive level”? Is the price 
charged by an unrestncted monopolist necessarily above the competi- 
tive level? If not, how could you tell whether the price of a monopolist 
was or was not above the competitive level? 

S "A monopoly is most likely to be successful in the case of commodmes 
whose demand is relatively inelastic” Discuss 

4 Prove that a monopolist will never wish to produce at an output where 
the elasticity of demand for his product is numerically less than one 
(Note Prove first that when the marginal revenue is positive, the 
elastiaty of demand is numerically greater than 1 ) 

5 "In making any decision the businessman merely has to ask himself 
whetlier his proposal will add more to the total revenue than to the 
total cost If It does, he will proceed with the proposal in question 
Otherwise he will not” Discuss, in the light of the marginal analysis 

6 Analyze the effect of an mcease m demand for the product of a 
monopolist on (a) his price, (b) his output, (c) his demand for mputs 

7 Who IS iniured by the existence of a monopoly? 

8 J^parTind contrast the results of monopoly and of perfect competi- 

9 Mdk cooperatives usually charge a higher price for mdk in 

market (for direct consumption) than for milk in the ma g 

market (for butter and cheese) Why? What assumptions does it imply 

about the demand in these two markets? fal when 

Discuss in detail the effects of a subsidy givra to a f 

L subsidy IS a fixed amount irrespective of out^t, J ^Jen t^^ sub 

sidy IS a fixed sum on each umt ° j^oduced, (d) when 

sidy IS a fixed percentage of the p a^utput increases 

the subsidy IS progressive, i e . ^ fiom a monopolist 

11. Prove that the maximum tax which ^ j |j,e tax is 

.For a detailed ducussion of ® 

BeoBOffliB (New York. 1950), pp 104-107 


10 
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12 Suppose a monopolist is selling a product at its most profitable price 
at f20 per ton Suppose that (a) a specific tax of f 10 per ton is laid on 
the commodity, and (b) an ad valorem tax of 50 per cent of the price 
of each unit of the commodity is imposed Compare and contrast the 
results of these two taxes (Note Treat the ad valorem tax as a deduc- 
tion from revenue, as on page 145 ) 

13 The following table shows the marginal revenue and maiginal cost 
schedules for a monopolist producing a patented refrigerator 


Output of 
Refhgeraton 
(Units) 


Marginal 
Revuue 
(t per Umt) 


Marginal 

Cost 

($ per Unit) 


0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 


200 

100 

185 

95 

171 

91 

158 

93 

146 

96 

135 

100 

125 

105 

116 

112 

108 

122 

101 

137 

95 

157 


a Calculate, for each output, the total revenue, the pnce of the pttxl 
uct, the total variable cost, the average variable cost, and the net reve- 
nue 

b Draw on one graph (A) the marginal cost curve, the matginal reve- 
nue curve, the sales curve, and the average variable cost curve What is 
the most profitable output? 

c What IS the maximum amount which the owner of the patent could 
exact from tlie monopolist without driving him out of business? Is this 
economic rent? Explain 

d Calculate the average total cost, at each output, on the assumption 
that the total fixed cost is equal to the maximum amount receivable by 
the owner of the patent Draw on graph A the average total cost curve 
Show that it touches the sales curve 

e On another graph (B) plot the total variable cost curve, the total 
revenue curve, and the total cost curve, calculated according to the as 
sumpnons in d Compare graphs A and B, and note any significant 
conclusions 

(“J a flat tax of *40,000, (b) a flat tax of 
550,000, (c) a tax of *30 on each refrigerator, on the refngerator com- 
pany? 

g In the case of the above refrigerator company, what subsidy (per 
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refrigerator) would expand the output to 950 refno«-»t« s < 
that the net revenue „ all economic rent, whaTStTl^r'"® 
leave the concern nonnally profitable? t nxea tax would now 

14 m following table shows two straight-hne demand curve, facuw 
monopolist in two separated markets, A and B ^ ® 


Price 
Sales in A 
Sales in B 


0 

90 

150 


10 

20 

30 

40 

80 

70 

60 

50 

120 

90 

60 

30 


SO 60 
40 30 
0 0 


70 

20 

0 


80 90 

10 0 

0 0 


a Plot the sales curve and the marginal revenue curve far eadi of 
these markets, and the aggn^te sales curve and the aggregate marginal 
revenue curve, as in Fig 90 “ ® marginal 

b For each level of marginal revenue, 0, 10, 20, 80 use the above 

graphs to calculate 

I Sales in Market A 

II Sales in Market B 


in Aggregate sales in both markets 

IV The price in market A 

V The pnce m market B 

vi The total revenue from market A 
vu The total revenue from market B 
viu The aggregate total revenue from both markets 
IX The argute average revenue from both markets per unit of 
sales 


Assume that pnce discnmination is practiced so as to maximize the 
total revenue from any given volume of sales Arrange the results m 
tabular form 

c Suppose that the average vanable cost in this film is constant with 
respect to output For various levels of this constant average vanable 
cost (10, 20, 30, etc ) calculate (t) the total vanable cost and (ii) the 
total economic rent (net revenue), at various levels of output 0, 10, 
20, ■ ■ 120, assuming that there are no fixed costs Arrange results 

m tabular form 

d Plot on a single sheet, with sales (ouput) along the horizontal and 
revenue along tlie vertical axis, the family of net revenue curves corre- 
sponding to various levels of average variable cost 
e Show that the maximum net revenue is always at that level of output 
where maiginal cost is equal to the aggr^te marginal revenue 
15 A monopolist with the demand curves of Exerose 14 is now prohibited 
by law from chaigmg different prices in different markets, he must now 
charge a uraform price for all sales 
a Calculate, for levels of output 0, 10, 20, 120 

I The uniform price at which each quanuty can be sold, usit^ 
both markets 

II The total revenue from each level of output 
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III The maiginal revenue at each level of output 

IV The total vanable cost and the net revenue (assuming no fixed 
costs) on the assumption of various constant average vanable cost 
levels, e g , 20, 25, SO, 35, 40, 45 

Arrange results in tabular form 

b Plot on the same figure the family of net revenue curves at vanous 
levels of average vanable cost denved from the figures in a(iv) Com- 
ment on any peculiar features of this family of curves, companng them 
with the family of curves denved m Exercise 14, part (d) 
c Plot the aggregate demand curve of the monopolist f^m the figure 
m a(i) On the same figure plot the marginal revenue curve which cor- 
responds to this aggregate demand curve How does this curve differ 
from the aggregate maiginal revenue curve of Exercise 14? Interpret 
the peculianties of the family of net revenue curves derived in b by 
reference to the marginal revenue curve Show, in particular, that 
where a marginal cost curve cuts the marginal revenue curve in three 
places, the net revenue curve will exhibit two maxima 
d Plot on one figure 

I The total revenue curve under pnce discrimination from Exer- 
cise 14, b(viii) 

II The total revenue curve under uniform pncing from Exercise 15, 
a(ii) 

Comment on the relationship of these two curves 
e Assume again that average variable (= marginal) cost is independent 
of the volume of output Plot on another figure curves shoiving the 
equilibrium output at various levels of average vanable cost, (i) under 
price disaunination, and (n) under uniform priang 
f On another figure plot (i) the pnce in A, (ii) the price in B, and (iii) 
the average price, from Exercise 14, b(viii), all under pnce discrimina- 
tion, and (iv) the price under uniform pricing, for various levels of 
constant average vanable cost 

16 In the light of the above two exercises, wnte an essay on the effect of 
compulsory umform pnang on a monopolist who has previously been 
practicing price discrimination, with espeaal reference to the effect on 
prices and sales 

17 In Fig 93, what would be the total revenue curve and the maiginal 
revenue curve under condiuons of perfect price discrimination? How 
would pnce discnmination affect output in this case? Can the results 
of this case be generalized? 



CHAPTER 30 


IMPERFECT COMPETITION 


We have now treated m some detail two extreme cases — ^perfect 
competition on the one hand and pure monopoly on the other Both 
are important m actual economic life, for some industries, notably 
those producing the standard raw materials of commerce, operate 
under conditions close to perfect competition, and others, lilce the 
“public utilities," operate under conditions close to pure monopoly 
Probably, however, the bulk of economic activity is earned on m m- 
dus tries whose condition lies somewhere between these two extremes, 
in which neither the conditions of perfect competition nor the condi- 
tions of pure monopoly are completely observed This state of industry 
IS known as "imperfect competition ” 


Forms of Compefition 

Within the general field of imperfect competition three important 
cases can be distinguished whose results differ significandy, we shall 
call the first "monopohstic compeution," the second "perfect oli- 
gopoly.” and the third "imperfect oligopoly " In all cases of competi- 
tion, whetlier perfect or imperfect, we assume freedom of en^ of 
firms or of other resources mto the industry The four cases of com- 
petition are then defined by ringing the changes on two tadamental 
conditions the homogeneity of the product and the number of fii^ 
When many firms are producing a homogeneous product 
perfect competiuon When many firms arc pr^ucing 
poducts, and the product of each firm is similar o 
mth the product of other firms in the same mdustiy. the “ 

known as monopolistic compeution When a few “fj 
homogeneous product there is a condition which may be “l^d 
IZlly When a few firms are selling hetemgeneous pmdu^ them 
rf IdUion which may be called ,r.perfect 
are only two sellers the condition is known as duopoly 

628 



Imperfect Competition 629 


Definition of on “Industry" 

It must be confessed that the various "states of the market” distin- 
guished above are not sharply divided one from the other, and that 
what tve have m fact is a complex continuum of market conditions 
The concept of an “industry” is as vague as it is useful, we can hardly 
ever draw sharp hues around a given number of firms and say that here 
IS an "mdustry” within which a certain kind of imperfect competition 
prevails What, for instance, is the “steel industry”? Does it include 
±ose firms which make frames for automobiles? If so, how far does 
one have to go down the process of production before the “steel in- 
dustry” passes into the "automobile industry”? Worse still, does the 
"steel industry" include firms producing close substitutes for steel, 
such as alummum? The CIO evidently thinks so, for the aluminum 
workers are now included in the United Steelworkers of America! It 
IS evident that what we have in reality is a mass of firms rather than a 
collection of "industries,” each firm entermg into complex competi- 
tive relationships with other firms in mcreasing circles of diminishing 
intensity It is possible to describe the situation of the market solely in 
terms of the cross-relationships of firms, without relation to the con- 
cept of an "industry Nevertheless, the concept of an "industry" is 
useful for purposes of discussion It may be defined as a group of firms 
closely related m the competmve process by reason of the great 
subsututabihty of their respective products, and distinguished from 
other firms by a "gap" m the range of substitute products 

Levels of Abstraction in Competition Models 
These various "models” of different forms of competiuon can be 
regarded not only as corresponding roughly to different states of armai 
markets but also as different levels of abstracuon We have seen that 
the analysis of the firm under "monopoly” is really the analysis under 
the condition that the market functions relating sales or purchases to 
price structure are not only "given” for the firm but are independent 
of any other variables related to the firm itself Thus no matter how 
high the profits of a "pure monopoly," the market functions will not 
be affected At the next stage of analysis we may suppose that the mar- 
ket functions of the firm depend on some other variables— say profits 
--End ^t if profits are above normal new firms will be attracted into 
funcuons of old firms will move to the 
left (less can be sold or purchased at each price) This is the analysis 
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o£ “monopohsuc competmon " “Perfect competition” is simply a 
special case of the above analyses when the market fnnmnna are per- 
fectly elastic Then a still later stage of the analysis involves the as- 
sumption that not only do the market functions in fact depend on 
other variables, but that the firm knows this and plans accotdingly 
This assumption gets us mto problems of oligopoly 


MONOPOLISTIC COMPETITION 


Product Differentiation 

Consider first the case of monopolistic competition This condition 
IS characterized by a number of firms large enough so that the policy 
of one firm does not appreciably affect the policy of another firm 
producmg a similar product It is also characterized by "product dif- 
ferentiation,” or heterogeneous products That is to say, the product 
of any one firm is not a perfect substitute, in the mind of the buyer, 
for the product of any other firm A good example is the breakfast 
food industry, where a number of firms are sellmg products which are 
similar, in that they satisfy the same kind of want, but which differ 
among themselves somewhat m character and name Grape Nuts, 
Shredded Wheat, Wheaties, and Kix are all breakfast foods and are 
all to some extent substitutable one for the other But not one of them 
IS perfectly substitutable for any other — the differences between them 
are important enough so that each buyer at any one time will have a 
definite preference for one rather than another, even when both are 
tlie same pnce The result of this “product differentiation" is to give 
each firm something of the position of a monopolist, for, as we have 
seen, a monopolist is none other than a firm whose product is different 
from that of any other firm 


The Sales Curve in Monopolistic Competition 

A firm in monopolistic competition, therefore, will find 
curve IS not perfectly elastic If it cuts its pnce it will gam 
other firms, but only to a limited extent, if it raises its price it will Iok 

ttZ L not all o/its sales to other firms We “ t": 

property of the sales curves depends upon *e ^ 

^uct of the firm in question and that of 

thinks that there are no differences in the pr u 

then if one firm shades its price prjce even 

the buyers will rush to the away from it to 

fractionally above the general level, buyers win 
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the other firms Where, hotvever, there are differences m the product 
of different firms, each firm will have a group of buyers who prefer, for 
one reason or another, tlie product of that particular firm and who 
will not be driven away from it even if it raises its price above the 
general level Suppose that at a price of |10 per ton a given firm. A, 
had 1000 buyers If it raised its price to $11 per ton it might drive 
some of them away — but not all — to Firms B, C, D, etc Suppose at 
$11 a ton It had 800 buyers At $12 a ton it would dnve still more 
buyers away — ^but again, perhaps not all, it might have 500 buyers 
At $13 per ton it would drive aivay all but the most faitliful, and 
would perhaps have only 100 buyers Similarly, if it cut its price to 
$9 per ton, it ivould attract the most “faithless" buyers from Firms B, 
C, D, etc , but would not attract them all 

Kinds of "Differences” 

These "differences” may be of many kinds We may prefer to buy 
from one firm rather tlian another because of the nice smile with 
which the product is sold, or the pleasant surroundings, because of 
the past reputation of the firm, because of our personal relationships 
with the seller, because of an attractive name, an attractive package, 
or simply because of distance 

Differences of Location 

This last source of difference — the distance between firms — is an 
important one, and as it is fairly simple we shall do well to examine it 
more closely Suppose that two firms, A and B, are situated 100 miU, 
from each other ui the middle of a perfectly flat plain over which 
transport costs per mile are the same in any direction They both 
charge the same pnce at the factory— say. $10 per ton— for their prod- 
uct, and the cost of transport of the product is 1 cent per ton-mile 

The "Boundary of Indifference” 

Evidently, under these circumstances buyers at all points which are 
equidistant from both firms will not care from which firm they buy, 

1 e , buyers on the line LKL' in Fig 97, where K bisects AB and LL' 

IS perpendicular to AB Thus any buyer at L, 75 miles from both A 
and B, will find that A’s price (factory price plus transport) is $10 75, 
and that B’s price is also $10 75 Any buyer situated to the left of the 
line IX', however, will prefer to buy from Firm A, any buyer situated 
to the right of IX' will prefer to buy from Firm B The two firms 
therefore only "compete," m the sense that they can sell to the same 
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buyers, along the line LL' All buyers to the left of LU are A’s speaal 
preserve, and all buyers to the right of LL' are B’s special preserve 
Now suppose that A cuts his factory pnce to $9 80 per ton At the 
point K he now sells for $10 30 while B still 
sells for $10 50 per ton He will therefore at- 
tract a certain number of B's buyers to him- 
self, but only a limited number At S, where 
AS IS 60 miles and SB is 40 miles, A’s pnce 
will now be $10 40 (9 80 -t- 0 60) and B’s 
price tvill also be $10 40 (10 00 -(- 0 40) With 
the new prices, therefore, S is on the bound- 
Fig 97 Monopolistic ^ry between A’s preserve, and B's preserve. 
Competition and the netv boundary line will be RSR' 

This IS now not a straight line but a hyper- 
bola, for It must fulfill the condition that for any point R, AR - 
JSR = 20 miles, or 2 X RS If AR. for instance, is 80 miles and BR is 
60 milw, A’s price at R will be $ 10 60 and B’s pnce will also be $10 60 



Effect of Unilateral Price Change 
It IS evident that the reduction m pnce made by A has resulted in 
a transfer of some, but not all, of B’s buyers to A To be precise, A 
has gamed and B has lost all those buyers who are situated in the area 
between the lines LL’ and RR' The greater the difference between 
A’s pnce and B’s, the greater this area will be, and the greater will be 
A’s gam in sales and B’s loss Nouce, however, that it is the difference 
in price which is significant. If A cuts his price to $9 80 and B im- 
meLtely cuts his pnce also to $9 80, tlie boundary line between their 
two markets remains at LL'. and neither firm gams 
No matter how great the number of firms, they will divide up Ae 

market area among them, so that each hasadefiniteareawM^^^ 

It sells and a boundary line on which it competes - 

matter how great the number of firms, it is also still true that i£ (me 

firm cuts Its pnce while the others do not, it will gam buyers at the 

in terms of spatial differences, it dearly apphes to other ditt 
well 

Where ShooU o New Rrni Locale IheH? A « eaab- 

No. corerie, . reUiee “ 

lished at the position marked A. and B 
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come in and share A’s market A, for instance, may be a ^Voolworth 
sioie, alieady established on the main street of a town and B another 
five-and-ten, seeking a site for its shop \Vhere will be the best place 
for Finn B to establish itself? Obviously it will wish to obtain as large 
a market as it can, that is to say, it will want to push the line LL' as 
far over toiraid A as it can So it will tiy to locate itself as ncai A as it 
can If It can establish itself right next dooi to A, but not so near that 
buyers will not cue whether they buy fiom A oi B, it will have ob- 
tained for Itself the laigest share of A’s market If ue suppose that 
bujers aie very sensitive to differences in costs of transport, so that 
they will neither walk past B to get to A nor walk past \ to get to B, 
then if A and B aic next dooi to eath othci, B will get all buyers who 
lise to the light of the plate, and A will get all buyers w'lio In'c to the 
left of It Similai ly, if A and B ai e established at a tci tain spot, the best 
place foi Finn C is as iicai to both of them ,is it cm get without de- 
stroying the differcnte in situation altogether * 

The “Principle of Minimum Differenliation" 

This IS a principle of the uiinost gcncmliiy It explains why all the 
ftse-and tens aii iisiiall) chisiiicd tt^eilici, often next door to uch 
other, why certain towns atiratt Inq'c luimbeis of rums of one kind, 
wliy an indiistr), siitli as the gainieiii intliistiy, w ill concentrate in one 
qiiartei of a cit) It is a piinciplc which can bt caiiicd ovti into other 
"cliffcrcnccs" than spaii.il diffciinccs ITic gcntial iiilt foi any new 
maniiraciiirer coming into an indiistiy is "m.ikt )our product ns like 
the existing piodiiiis ns )ou can wiihoui distioying the (lilfcicnces” 
It explains w li) all automobiles arc so iniii h alikt. and w h) no nianii- 
factiiici dares make a cai in which a tall hat can be worn comfoitably 
It even explains wh) Miilioclisis, Baptists, ,ind even Qtiakiis arc so 
much alike, and tend to gtt even moic alike, foi if one thiiiLli is to 
attract the adliercnis of nnothir, it must bccoint innrc like the other 
but not so much alike that no one can tell the cliffcrLiiic It explains 
the importance of brand names in commcicial, social, and even re 
ligioits life, for the best w.iy of making a piocliict .ns much like other 
products as possible without destroying the tliffcreiirts is to make it 
pliysicilly smiilai to the otlicis but to rail it somcihmg different, and 
to try to build up by aclvei Using a picfcitntc in the mind of the biiyei 
for the name of the piocliict Thus it also explains the impoitancc of 

*11 slioiilit tic imlnt III II ilic )irm<.s« iil caniiiiii iiinn iil finiK dots inn go on In 
iltriiiiitl) ilicrc lit ciniinisi*inces in hliirli tstn C mil iiol n ml In sclilc close lo A mil 
a tiiil mil snri a iitn itiiltr When 11. 1 . 1 tic tit tiToiiglii inlii Ilit pirliiTt Ihc siliii 
lion litcoiiics itrj coinplinicil mil stcoiiihi) mil iiiiiiiy itiiitts itnd lo lit csi ililistied 
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advertising, for a great part of advertising is httle more th=.n , 
tempt to establish a brand name in the m,U of the pSl ^ 

The Profits of Differentiation Not Permanent 

We shall noiv prove Wo important propositions m connection ivith 
monopolistic competition The first is that if there is freedom of entj 
into a monopolistically competitive mdustry, that industry will not m 
the long run show profits which are above normal This is because of 
a principle already discussed unde- conditions of perfect competition 
ttot if an industry has freedom of entry and a relatively laige number 
of firms, any profits above normal will attract new firms into the in- 
dustry, while if profits are below normal, firms will be driven out The 
entry of new firms will lower profits by increasing the output of the 
industry and lowering the price of its product The departure of firms 
from the industry will raise profits by lowering the tot^ output of the 
mdustry and raising the price of its product As long as there is free- 
dom of entry, this principle applies, whether there is perfect compeu- 
tion or monopolistic competition 

The only difference under monopolisuc competition is that we can- 
not say simply that the entry of new firms causes the pnce of the 
product to fall, for there is no one pnce, and each firm has a range of 
prices at which it may sell Even m an mdustry which is in monopo- 
listic competition, however, the entry of new firms will lower the sies 
curve of each firm already in the industry That is, after a nei* firm 
has entered, each of the old firms will find that at each possible pnce 
It can sell less than before, or— what is tlie same thing— that m order 
to sell the same amount as before it has to charge a lower pnce This 
will reduce the profits of each firm The entry of neiv firms mil go on 
until It does not pay new firms to enter The profits in the mdustry are 
then "normal ” 


Exception Where the Number of Firms Is Small 

We miist make one qualification of this prmciple It will apply 
strictly only where the output of each firm is small relative to the 
output of the mdustry, i e , where the average cost m each firm, begins 
to nse at a fairly small output In an industry in which the average 
cost falls in each firm over a long range of output (e g , the automobile 
industry) the most profitable size of each firm is large, and such an 
industry may have a small number of large firms Here the addition 
of another firm might reduce the profits of all firms to a point we 

* CS s Hotelbngs Economic Joumalf Vol S9 (19S9)s pp 41 ff 
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below normal Therefore, even if the profits of existing firms arc 
above normal, it will not pay a new firm to come in The extreme case 
of this situation is the type of industry in which there is a "natural 
monopoly” — ^in which one firm may be profitable, but the firms must 
be so laige that two firms will be unprofitable In such a case the 
firstcomer may enjoy profits undisputed for a long period of years 
The railroads before the development of road transport were to some 
extent in this position, for very feiv routes had so much traffic that 
two railroads on the same route could be profitable 

The Necessity for Innovation 

The temporary nature of above-normal profits, even in indnstnes 
in which there is a high degree of monopohstic competition, goes a 
long ivay toivard explaimng the constant tendency m capitalism to- 
ward innovation The situations m which unusual profits can be made 
permanently are rare In most cases unusual profits may be obtained 
by the first firms m a new industry, but they will constantly be eaten 
away by imitators who are attracted by these unusual profits Conse- 
quently, in the search for profits capitalists are constantly attempting 
to put neiv products on the market, or even variations of old products, 
m order to reap what we may call the "profits of innovation " 

Monopolistic Competition Results in Production with Decreasing 
Average Cost 

The second proposition concerning monopolistic competition is 
that when an industry m this situation has reached equilibrium, with 
profits at the normal level, the size of each firm is smaller than the size 
at which the average cost is at a minimum, so that each firm will be 
produang under conditions of "decreasing average cost " In perfect 
competition we saw tliat when the industry was in equilibrium and 
profits were normal each firm was producing at the output where its 
average cost of production (includmg rent) was a minimum. In 
monopohstic competition, hoivever, firms are produang at their most 
Fofitable output when they could still reduce their average cost by 
maeasing output It is not difficult to see why this should be so. Under 
perfect compeution each firm can sell as much as it wants at the mar- 
ket price The only thing which limits a firm, then, in its desire to 
«pand output, is the fear of rising costs, so that a firm cannot possibly 
be producing at its most profitable output if it could lower lU average 
cost by expanding its output But m monopolistic competmon a fiim 
IS limited in its desire to expand output not merely by the fear of ns- 
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mg costs but by the fear of falling revenues, i e . by the fact that it 
cannot sell as much as it wishes at the going price but must lower its 
price (or raise its selling costs) in order to sell more Consequently « 
wi 1 stop expanding lU output at a point where its average cost is Ll 
felung, if Its marginal cost is equal to its marginal revenue Beyond 
this point, although its average cc»t falls, the fall in cost is more than 
counterbalanced by the fact that m order to sell the mn -cased output 
the price must be lowered or the selling cost raised 

Example The Retatlmg Industry The industry which provides 
the services of retailing is a good example of monopohsnc compeu- 
Uon Almost every store has a certain clientele which would buy from 
It even if its pnces are somewhat higher than those of surrounding 
stores Thus, physically identical commodities may sell for different 
prices even in neighboring stores This would be impossible 
perfect competition, and is a proof that an element of monopoly is 
present The profits in the retail business are not unusually large, 
however, for it is usually an easy business to enter If profits were above 
normal in any line of retail trade or in any locality, new stores would 
quickly open up and reduce profits to normal Indeed, it may be that 
profits are actually below normal in the retail trade on account of the 
unshakable and unwarranted opatnjsm of the small capitalist with a 
few thousand dollars 

The result of monopolistic competiuon, therefore, is not that profits 
are large but that the number of stores is greater than would be the 
case if perfect competition prevailed Almost every retail store could 
lower the average cost of its services if it had a larger volume of sales 
In most cases, however, it does not attempt to get this increased 
volume of sales, m spite of the lower cost, because of the loss m reve- 
nue involved m obtaining the increased volume The loss in revenue 
may be due to lower prices or to increased selling cost, but it should be 
noticed that in either case this loss would not be present under perfect 
competition If the industry were perfectly competitive, some of the 
weaker stores which are protected under monopolistic competition by 
the "faithful clientele" would be driven out The remaimng stores 
would expand their outputs to the pomt where the average total cost 
(including rent) of their services ivas a minimum Monopohsnc com- 
petition, however, enables the relatively inefficient firms to na e 
normal profits, and so keeps these firms m the industry It also enabl« 
all firms to maximize their profits at a level of output which is ineffi- 
cient in terms of costs These are "wastes" of monopohsnc competition 
for which tty; consumer must pay in the form of higher pnces 
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Graphic Illushation The theoretical solution of the problem of 
an individual firm in monopolistic competition is essentially the same 
as the solution for pure monopoly The only difference between the 
two cases lies in tlie solution of the problem of equilibrium in the 
industry as a whole An industry in monopolistic compeution partakes 
of the character of a perfectly compeutive industry in so far as there 
are a large number of firms and unrestricted entry, for then it is 
impossible to prevent the entry of new firms if tlie industry is ab- 
normally profitable Consequently, in equilibrium the marginal firm 
will have normal profits and a zero net revenue The position of the 
maiginal firm in imperfert compeution is shown in Fig 98C or 99D 
It will be seen immediately from a study of Fig 98C that the most 
profitable output, OjAf„ is smaller than the output at which the aver- 
age total cost IS least 


Equilibrium of an Industry in Monopolistic Competition 
We cannot construct a "supply curve” for an industry in imperfect 
competiuon as we can for one m perfect competition, for there is 
no single price at which all the product is sold, even in equilibrium 
each firm may charge a different price But a construction similar to 
that in Fig 82, page S67, can be applied to the case of monopolistic 
competition Although there is now no single supply or dpmanH curve, 
we can still interpret a general rise m demand, say, for breakfast foods 
as a whole, as meaning a rise in the sales curves of all the firms con- 
nected with the industry Figs 98 and 99 show the cost and revenue 
curves (average and marginal) for a senes of firms in an industry in 
monopolisuc competiuon In each case the dotted curve marked C is 
the marginal cost curve, the dotted curve marked R is the marginal 
revenue curve, the solid curve marked V is the average variable cost 
curve, and the solid curve marked S is the sales curve, or average reve- 
nue curve In Fig 98 the posiUon of the curves is sucli that Firm C is 
the marginal firm, or the "no-rent firm ” Tins firm’s most profitable 
price IS equal to its average variable cost, and therefore its fixed factors 
receive no rent Firms A and B bear rent Fig 99 gives the effects of a 
nse in demand" for the commodity The rise m demand means a 
rise in all the individual demand curves (sales curves) of the various 
liras It will be seen tliat Firm D is now brought into the industry, 
whereas in Fig 98 Firm D would not be in the industry m equihb- 

profitable output the pnce 

(M,F,) IS less than the average cost (M,Q,) The nse in demand clearly 
raises the output of each firm— e g , of Firm A from OMj to O' M' ^ 
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P"“ by each firm-e g from M P 

to M ]P\ As we saw earlier m Fig 9SB the nse •« ° /“i^i 

probable, is not an absolutely necessary result The 

wtll increase the rents in the imius^as^^^ ™ 

the rectangle x with P'^'^ x 0\M\ ^ '=“"P"*ng 



OLIGOPOLY 

When a few firms comprise an mdustry, the condition is knoivn as 
"oligopoly,” from the Greek meaiung “few sellen " Obgopoly itself 
has several widely different forms, but they are all marked by one 
phenomenon not found when there are many sellers In oligopoly, 
each firm must ask itself what will be the effect of its action upon the 
behavior of other firms Up to now, in searching fiir the most profit- 
able output of a firm, we have considered certain data as given We 
have seen how, given the physical production table of a process to- 
gether with the sales curves for output and the purchase curves for 
input, we can derive from these data what will be the most profitable 
"position” of the process, i e , the most profitable quantities of output 
to produce and of input to use In the case of oligopoly, however, the 
sales curve, at least, does not seem to be “given," for the sales curve 
of any one firm depends upon what the other firms are doing— 
especiaUy on what sales policy they are pursuing A firm will find it 
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advisable to pursue one policy iC it thinks that the policy of the other 
£nns will remain unchanged But if it thinks that its own policy will 
affect the policy of other firms, then it will pursue a different policy 
What A does depends upon what B does, which m turn depends upon 
what A does, and so on ad infinitum 

Example 

Suppose that a tobacco company is considering whether or not to 
put on an aggressive sales campaign for its cigarettes The success of 
the campaign will depend largely upon the reacQons which it generates 
m the policy of the other tobacco companies The first result of the 
campaign will be, of course, to increase the sales of the campaigning 
company at the expense of the others If the others do nothing about 
tins, the first company may find its campaign profitable If, however, 
the other companies retaliate by expanding their sales campaigns or by 
cuttmg their prices, the original company will find that it has ex- 
panded Its sales very little, and all the companies lose 

Types of Oligopoly 

We cannot solve the problem of oligopoly, then, unless we make 
definite assumptions concerning tlie reactions of one policy on an- 
other These assumptions fall into two subdivisions First we may 
assume a case in which the product is so homogeneous that a cut m 
price by one firm will immediately result in an identical price cut by 
all the other firms m the industry This is the condition called “perfect 
oligopoly ” Each entrepreneur acts on the supposition tliat any change 
m prices which he initiates will immediately be followed by a like 
change in the prices of his competitors The second condition is one 
m which there is some differentiation of the product, so that a cut m 
pnce by one firm will not immediately attract all, or the larger part, 
of the customers of tlie other firms In such a case retaliation may be 
slow, and a firm can fix its price on the assumpuon that at least for a 
tune the prices of tlie other firms will not be changed This condition 
IS called "imperfect oligopoly ” 

Perfect Oligopoly 

1 IdenUcal Cost Curves and Equal Shares of the Market The 
condiuon of perfect oligopoly can be further divided into three cases 
We shall analyze each case on the assumption of duopoly, i e., of tivo 
fims only, the results can easily be generalized The first case is that 
of two firms with identical cost curves and equal shares of tlie market 
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It IS illustrated in Fig 100 The total demand curve for the product 
of the "industry” is HF^ As the total sales of the industry at each price 
are assumed to be equally divided between the two firms, the indi- 
vidual demand curve (sales curve) of each firm will be HPF, where at 
any pnce, ON, charged by both firms the amount sold by each firm, 
NP, will be half the amount sold by the "industry " This sales curve 
is drawn for each firm with the premise that the same price is chaiged 
by both firms, not, as is usual, with the premise that one firm alone 
changes its price In perfect oligopoly, as we have seen, it is impossible 
for one firm to change its price alone Then suppose BRB' is the mar- 
ginal cost curve of either firm, both firms having identical cost curves 



The marginal revenue curve for each firm is 

which IS "marginal” to the "average” curve HE Then each firm wi« 

set its price atThe level ON (= MJ>>, where it will sell an ou^ut m 

and where its marginal cost is equal 

total sales of the industry will then be OE (= 

convenience the demand curves are dmwn as straight lines, but the 
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therefore pass through the point F But the point F is also on the 
marginal revenue curve of the new firm, HF * HF is the "marginal” 
curve to the “average” curve HQ The output OK, therefore, is the 
most profitable output for the new firm, where its marginal revenue 
and marginal cost are both equal to KF, and the price it charges will 
he KQ, or MP In all this analysis we have supposed that at the most 
profitable output the price is not less than (he average total cost 
Othenvise, of course, the mdustry will not exist at all 
2 Two Firms lutth Different Cost Curves Now consider the case 
of two firms rvith different cost curves, as m Fig 101 Suppose Firm A 
is a low-cost, or high-capacity, firm, with a marginal cost curve, 
Firm B IS a high-cost, or low-capacity, firm, with a marginal cost curve 
Bj The "capacity” of a firm is measured by the distance of its mar- 
ginal cost curve from the vertical axis, for the farther the marginal cost 
curve lies to the right, the greater the output which can be attained at 
any given marginal cost We again assume equal shares of the market, 
so that the revenue curves HQF^ HPF, and HRG have the same 
significance as in Fig 100 On these assumptions Firm A will be best 
satisfied at the output OM, where the price is MP, and its marginal 
cost and maigmal revenue are both equal to MR Firm B, on the other 
hand, would prefer to produce at an output OM', with a price of M'F, 
where its marginal cost and marginal revenue are both equal to M'R' 
Here, then, is a conflict of policy between the two firms The high- 
capacity firm, however, has a certain advantage, as the pnce it prefers, 
MP, IS lower than the pnce preferred by the low-capacity firm, M'P' 
The high-capaaty firm (A), therefore, will set the pnce to suit its own 
convenience, and the low-capaaty firm (B) will be forced to follow 
suit, as the prices charged by the two firms cannot differ If Firm B 
set Its pnce at M'P', Firm A would be under no obligation to follow 
It, for Firm A prefers a lower price If Firm A sets the pnce at MP, 
however, the other firm must follow it, or lose all its sales If at the 
pnce MP Firm B is unprofitable, it will go out of business and leave 
Firm A with a monopoly It is quite possible, however, for Firm B 
still to be making at least normal profits when the price is MP, even 
though It IS not as profitable as it would be if it could set the price to 
smt itself In this case the mdustry will be suble. and tvill attract 
enough firms to make the least profitable firm at least normally profit- 

A Special Problem An mterestmg problem anses m connection 

withthemterpretanonofFig 101 NP shows how much each firm can 

* See page 555 for the proof of thu propouUon 
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«11 at the price ON There w no reason to suppose however rt, . l 
firm h^ to sell as much as it can, if « wished sell less tTth! 
market will take smply by not having the product available iS the 
last buyers come for it Consequently, the demand curve for Finn r 

Firm B can sell any amount not greater than NP at the pnce ON aJd 
If It lowm Its price the other firm will be forced to follow and’bo^ 
firms will expand sales foUowing the path PF The marginal revenue 
curve of Firm B, therefore, is NPRG II now the marginal cost curve 



of this firm cuts this marginal revenue curve between P and R, no 
problem arises, and the above analysis stands. If however, as in the 
figure, the marginal cost curve Bj cuts firm B’s marginal revenue curve 
between N and F, at S, Firm B will not wish to sell all that the market 
will take but will only sell an amount NS That is, Finn B has virtually 
perfect markets in this range, at the puce set by Firm A, and will not 
wish to produce or sell beyond the output where price is equal to the 
marginal cost This means, however, that Firm A now can sell an 
amount equal to NP + SP, or NS', where SP — PS' Finn A s demand 
curve therefore is no longer HF, but is something like HKL in Fig 
102, K being the intersection of HP with the marginal cost curve Bj, 
and KL being drawn so that KF bisects any horirontal line such as 
S"P" between the curve B, and KL The maiginal revenue curve 
cotrespondmg to this demand curve is HACD, where CD is the curve 
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maigmal to KL The optimum output of Firm A, OM", is given by 
the pomt H" where A’s marginal cost curve cuts its maiginal revenue 
curve The price will be M"P", at this price Firm B will only wish to 
sell an amount N"S", leaving which by construction is equal to 
lV"jP",toFirmA 

A sunilar difficulty can also arise m the analysis of Fig 1 03 



Fig 103 Perfect Ohgopoly, Unequal Shares of Market 


Price Leadership We have obtained from our geometry a result 
which corresponds closely to reality Many mdustnes are charactenzed 
by the very phenomenon of "price leadership" by the high-capacity 
firm which we have seen emerging from our theoreUcal discussion As 
we should expect also, the industries charactenzed by “price leader- 
ship’ are those in which a simple, homogeneous commodity is pro- 
duced by a small number of firms The steel industry and the cement 
mdustry axe exceUent examples In the steel industry, for instance, the 
United States Steel Corporation, havmg the greatest capacity, has 
been the “pnce leader," and the other finns have followed the prices 
It set 


3 Two Firms with Different Shares of the Market A third situ- 
aum, where two finns have identical cost cunres but different shares 
of the market, IS Illustrated in Fig 103 Here HQ, is the demand curve 
the product as a whole We assume that at each pnce set, both firms 
selling at the same price. Firm A gets three-quarters and Firm B eets 
o^quarter of the total sales Thus at a price ON, the total sales are 
R ^ of 

B are N,S, [_ l4{^iQi)] The sales curve of Firm A is then HP,F,. 
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the sales curve of Firm B is HFjFj The marginal revenue curve of 
Firm A is HG^, the marginal revenue curve of Firm B is HGj The 
marginal cost curve of both firms is assumed to be the same, £B Then 
Firm A would prefer to have the price set at the level OJVi, where it 
could sell an amount (= OM^, at which its marginal cost and its 
marginal revenue were both equal to MiRi Firm B would prefer to 
have the price set at the level ON^, where it could sell an amount 
iVjFj (= OMj), and where its margmal cost and its margmal revenue 
were both equal to MjRj In this case, therefore, it is Firm B, the firm 
with the smaller share of the market, which will be able to set the 


price, for the price which it prefers (OJVj) is smaller than the price 
which the other firm prefers (ONJ If the pnce charged by both firms 
were OiVy tlien Firm A would sell an amount OMi at which 
Its margmal cost and marginal revenue were equal But Firm B would 
then be selling only AIA, an output at which its marginal revenue rvas 
greater than its marginal cost Firm B would therefore cut its price to 
ONj and force Firm A to do likewise At this price Firm B would sell 
JVjP, and Firm A. If at this price both firms were at least nor- 
mally profitable, the situation would be stable 
Pnce Leadership by a Fit m with a Small Share of the Market This 
result may seem surprising, for we should perhaps at first sif^t expect 
that tlie firm with the larger share of the market would aa as the 
“leader” We must remember, however, the peculiar assumpnons 
which we have made, in particular the assumption that the 
cost curves of the two firms are the same This impli« thatall &e 
firms have about the same capacity In that case U is the 
firm which IS most active in setang the price In the 
industry, for instance, when it is passing through one of its mt^ 
tent periods of stability, the situauon outlined 
The pnce is set by those firms which are not getung ^ ^ 

of the market In the first instance they may 
that of the more fortunate linns m order to ^ t 

tomeis The other firms also cut be making 

price the firms witli the larger *^0 ^ 

profits, tliough not P^°|‘7i,Vfi^s with the small share 

everybody charge a higher pnce B havine already a 

wo3d be worse off if everybt^y ^“f P^S’sSiwhich wouldLl- 

small share of the market *e reduction 1 

low a rise m price would hit P Consequendy. 

would hit the firms with the largCT ^ their price, 

the firms with the small share of the market refuse 
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and the films with the laiger share cannot compel them to do so The 
relative permanence of cut-rate gasolme m many centers is probably 
an example of this phenomenon The stations with the small share of 
the market, however, can set the price only as long as the capacity of 
aU stations is approximately equal 
In our discussion of perfect oligopoly we have assumed that the 
share of the market possessed by each seller is not under his control 
but IS determined by chance or by situation It may be, however, that 
a firm cannot chaige a price different from that of other firms but 
can make certain efforts to gam larger or smaller shares of the market 
by increasing sellmg costs In such a case the problem becomes one of 
great complexity, and it is doubtful whether any general propositions 
can be deduced 


Imperfect Oligopoly 

Fmally, there is the condition which we call "imperfect oligopoly ” 
It stands mtennediate betiveen perfect oligopoly, in which the prod- 
ucts of the various firms are so similar that there cannot be more than 
one pnce in the market, and monopolistic competition, m which there 
are so many firms that the action of one does not cause retaliation by 
others In imperfect oligopoly the product is differentiated enough so 
that a pnce cut on the part of one firm does not immediately result in 
retaliatory price cuts on the part of other firms A pnce cut, therefore, 
may attract a laige volume of new business to the pnce cutter 

Pnce Cutting In such an industry pnce cutting will be common 
The pnce cutters will not assume that all other firms will cut prices 
immediately — as in perfect oligopoly — and consequently may formu- 
late their policies on the assumption that other finns will not retaliate 
A very unstable situation may then arise Finn A, let us say, rti.nir. 
that Its maiginal revenue is greater than its marginal cost and there- 
fore cuts prices in order to expand sales This belief is justified only 
if B does not cut pnces For a time B may not react, in which case he 
will simply lose business to A However, with A’s price at its new level, 
B may find it profitable to cut pnces even further But with B's low 
price A may find it profitable to cot prices sail further, and B may 
retaliate with sail another cut 


The full diagrammatic treatment is difficult, but the followinir 
Illustration will suffice to bring out the mam features of the probleni 
In Fig 104 the price charged by Firm A is plotted along OX, and the 
price charged by Firm B along OF The curve marked I show the 
most profitable price that Firm A can charge for each price fixed by 
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Firm B That is, if from any point P on curve I a perpendicular to OX 
IS diopped, PH, then OH represents the most profitable pnce that 
Firm A can charge when die price charged by Firm B is H? In the 
same way cuive II shoivs the most profitable price that can be charged 
by Firm B for any price charged by Firm A Suppose Firm A cliaiges 
a pnce OH At this pnce it will pay Firm B to charge a price Hg 
(= KS) Wlien Firm B sets its pnce to KR {= HQ), however, it will 
pay Firm A to reduce its price to OK Wliereupon Firm B will reduce 


T I 



Pro eliuged by fan A 
Fic 104 PiiceCuttmg 


Its price to KS And so it goes on unUl finally 

where Firm A charges OM and Firm B charges VM Then pay 

hbnum of imperfect oligopoly depends H so, 

prices represented by V. bodi 6™* at to 

5,en a position of suble equilibrium has ,,ell 

point oL or both firms are less Teavilg the 

L the case, then eith« 

other with a monopoly, or the vo monopoly Or— another 

to raise prices. i e , will ^ poS^tse the pnce 

possibility— each firm may seek te me P tl,e elas- 

V further differentiation of the product, tlms decreas ng 
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tiaty of Its sales curve If the firms are abnormally profitable at the 
point of equilibrium, new firms will tend to enter the mdustry These 
new firms will disturb the equilibrium agam and may make it un- 
stable, or a new position of equilibrium may be found at which price 
cutting IS unprofitable and yet the least profitable firm is making 
normal profits 

It will be seen, therefore, that imperfect oligopoly may not allow 
a position of stable equilibrium If at the level where it pays nobody 
to cut price further, all or most of the firms are unprofitable, there 
may be an agreement to raise prices again But there will ahvays be a 
perpetual temptation for individuals to break the agreement and start 
cutting prices, for if the sales curve is elastic, a price cut may for a time 
bring in large profits, it is always the first pnce cutter who makes the 
most profits out of price cutting Even if a firm knows that other firms 
ivill retaliate in time, it may reckon to make a sufficiently large profit 
from price cutting, before retaliation begins, to make the price cut 
worth while 

This type of pnce warfare is frequently found in the retail gasolme 
industry, indeed, it follows quite a regular cycle In the foil when sales 
begin to decline some enterprismg gas station decides to cut pnces, 
figuring that the sales it will attract will more than compensate for the 
low pnce But it attracts sales from the other stabons nearby, who 
retaliate by cutting prices also The first stauon may cut pnces agam, 
and so on unbl all the stabons are sellmg at a pnce which is extremely 
unprofitable to them all Then someone calls a meetmg, and an agree- 
ment IS made to raise pnces, or perhaps the onginal price cutter is 
forced out of business and the others raise prices by tacit agreement 
This goes on smoothly unbl someone else dKides to cut pnces, when 
the process may start all over again The "war” need not necessanly 
take the form of a price war, of course, an increase in sellmg cost is 
roughly equivalent to a fall in price, and the "sales war" may easily 
take the form of compebtive adverbsmg 

Selling Costs in Imperfect Competition 

The full treatment of sellmg costs must wait unbl more advanced 
techmques of analysis have been presented m Part IV Nevertheless, 
some important conclusions can be drawn from the simple proposi- 
tions (I) that the purpose of sales expenditures is to move die sales 
curve of the firm to the right, and (2) that the more effecbve is 
promotion as a method of mcreasing sales and the less effecbve is price 
reduction, the more likely are sellmg costs to be high It is clear that a 
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firm with perfect markets will not have any selling costs, there is no 
point in trying to increase the amount that can be sold at the market 
pnce when any amount within the limits of the firm’s capacity is 
salable 

In general, the more homogeneous the product, the less important 
will sdling cost be for the individual firm' Even m the case of perfett 
competition, of course, selling costs may be expended by an associa- 
tion of the industry as a whole, m an attempt to increase the total 
demand foi the product — the “Dnnk More Milk" and “Eat More 
Fruit” campaigns are typical Such “industry” advertising is also char- 
actenstic of perfect oligopoly Individual selling costs incurred for its 
own benefit by the individual firm, however, grow m unportance as 
the products become more heten^eneous In perfect oligopoly, adver- 
tising by the individual firm may exist, m an attempt to give the firm 
a larger share of the market, but if the product is completely homogfr 
neons the market will be divided equally and no amount of advertis- 
ing will persuade a buyer that the product of one firm is better than 
that of another The more "imperfect” oligopoly becomes, the more 
important becomes individual selling cost 

In monopolistic compeuuon selhng costs are extremely important, 
for the more melasUc the sales curve, i e , the more differenuated fte 
product, the less effective is a reductton m pnce as an mstrummt for 
increasing sales, and the more effective selhng cost is like^ to he Be- 
cause an increase in selling cost may be a substitute for a fall m price, 
many of the results of this chapter may need reinterpretation m t^s 
of Jmpetitive inaeases m sellmg cost rather than m terms of 

m selling cost ratlier than to a decline m pnce, according to the « a 

advertising 

Weaknesses of the Models „„tnpss of some 
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oligopoly and imperfect competition are easy In &ct this represents 
still one of the least satisfactory fields of economics, in spite of much 
useful work in recent years There is, for instance, no adequate theory 
of the "macroeconomic” impact of various states of the market, nor 
of the dynamics of these various situations, and until this gap in theory 
IS filled, any over-all appraisal of the effects of these different market 
forms must be made with great reserve The most we can say for the 
marginal analysis m this regard is that the pursuit of various degrees 
of abstraction in the analysis seems to lead to cases that bear a striking 
resemblance to conditions which are observed in the real world For 
further development of this topic the reader is referred to William 
Fellner, Compebtwn among the Few (New York, 1949), and to Edward 
Chamberlin, The Theory of Monopoltstic Competition (Cambridge, 
Mass, 1933) 


QUESTIONS AND EXERCISES 


1 It has been proposed to measure the degree of monopoly power pos- 
sessed by any firm by the reaproeal of the elastiaty of its sales curve 
Cntiaze this proposal from both the theoretical and the practical stand- 
point 

2 Under what arcumstances is price cutnng likely to arise? How may it 
be prevented? 

3 "One of the greatest evils of modern soaety is price cutting " "The bene- 
fits of economic progress must be passed on to the consumer m the form 
of lower prices This can only be done by pnce cutting " Discuss thw 
two statements 


4 Discuss bnefiy the truth, falsehood, or completeness of the following 
statements 

a Rent cannot exist except in an industry which is operating under 
conditions of monopolisuc compeution 

b Frnns in an industry in monopolistic competition will be smaller 
than those in an industry m perfea competiuon 
c The profits of monopolistic competition are not permanent 
d No stable posiuon of equilibrium is possible under oligopoly 
e In monopolisuc compeution, when the indusuy is in equilibrium, 
the m^nal cost will be less than the average total cost (including rent! 
in all firms ^ ' 

5 Make a tobular statement comparing and conUasUng the condiuons and 
lasults of (a) perfect competiuon, (b) monopolistic compeution, (c) pure 
monopoly, (d) perfect oligopoly, (e) imperfect oligopoly 



650 ELEMENTS OF THE MARGINAL ANALYSIS 

7 Analyze, as far as you can, the effect of taxation upon mdustnes m 
monopolistic compeation, m perfect oligopoly, and in unperfect oligop- 
oly 

8 Analyze the situation when two firms in perfect ohgopoly have diSetent 
cost curves and different shares of the market 



CHAPTER 31 


APPLICATIONS OF THE MARGINAL 
ANALYSIS. THE REGULATION OF 
COMPETITION AND MONOPOLY 


The ptevious five chapters have formed a long connected argument 
m which It has not been possible to follow the general plan of this 
work in regard to the application of the theoretical models Now, 
however, that we have gained a broad view of the marginal analysis it 
IS possible to consider some applications of the theory, especially to 
problems of the regulation of monopoly and competition 

For a complete analysis of this problem we need first to understand 
what causes the emergence of different forms of market structure — 
monopoly, oligopoly, monopolistic competition — and second we need 
to have some analysis of the "social optimum" according to which 
these various forms can be judged Tlie first is the easier problem, and 
the margmal analysis throws a good deal of light on it The question 
IS, if the economic system is left to itself, without government inter- 
vention, what will be the result? Will there be universal perfect com- 
petition, universal monopoly, or a mixed system? The answer seems 
to be that an unregulated system would soon find itself in a "mixed” 
condition in which some industries were monopolies, some perfectly 
competitive, some in monopolistic competition, some perhaps in al- 
most pure oligopoly The question arises, therefore, “What determines 
the character of an industry in the absence of state intervention?” 

Perfectly Competitive Industries 

Two principal factors determine the nature of an industry One is 
the character of the commodity which it produces The other is the 
character of the process by which its commodity is produced For an 
industry to be p^ectly competitive, two thmgs must be true The 
commodity which it produces must be a relatively simple, homoge- 
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neous, chemical substance, easily graded into a small number of 
grades, and sold in bulk Unless this is (he case, the product of one 
firm will not be perfectly substitutable, in the minds of the buyers, 
fiir the product of any other firm m the industry, and therefore the 
market for the output of each firm will not be perfect Also, the most 
profitable output of the individual firm must be small relative to the 
total output coming to the market This latter condition wll be ful- 
filled only if the average cost of production in each individual finn 
reaches its minimum at a relatively small output It will also be ful- 
filled only if the commodity is readily transportable and if the buyers 
and sellers of the commodity are in dose physical proximity The 
average cost of production ivill reach a minimum m the case of any 
firm, as we have seen, because of the existence of inputs whose qnan- 
aty cannot uidefinitely be increased In short periods capital equip- 
ment IS typical of these "fixed" mpnts In long penods it is the quality 
of management which is fixed In any process m which management 
IS a detailed and complex function the pomt of minimum average cost 
will come at a relatively small output 


Agriculture os a Typical Competitive Industry 

Agriculture and, to a lesser extent, mmmg provide the best tu- 
ples of perfectly competiuve industries Most agncultural poducB 
are homogeneous substances, easily graded and defined There is 
therefore little opportunity for product differentiauon. 
the individual producers of the standard raw materials-wheat, sugar, 
The'Le of the firm is small, for the average cost apparendy 
begins to rise at a relatively smaU output Tl™ is * 

fact that in agricultural processes management is a 
S process wLh cannot be reduced to a -"tple -utme or ^pted 

than in industry 


Natural Monopolies t. 

monopolies.” in which the size of the ^ 

markeVthat (here is room 

definition of what is ' natural and i . law, and laws 

ter No economic life can ^ doubtful cases m which 

imply mtervention by the state There are oou 
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firms have obtained monopolies by gaining control of the whole sup- 
ply of some input necessary for the production of their commodity 
The exclusive possession of patents is another possible case Apart from 
these examples there are industries in which the productive process 
exhibits decreasing cost over a long range of output and in which, 
therefore, large firms will prosper at the expense of small firms until 
only a single firm is left Whether this will occur or not depends 
largely on the physical character of the productive process 

A change in techniques may easily break up a natural monopoly 
through the introduction of new ivays of providing tlie old com- 
modity The introduction of the automobile is an interesting example 
of a technical change leading to a reduction in the size of the unit of 
enterprise The railroad was an excellent example of a natural mo- 
noply in many cases It was a form of organization of transport in 
which the unit of enterprise had to be large or it could not exist The 
automobile, on the other hand, is a form of organization of transport 
which lends itself admirably to small enterprise, whether the business 
enterprise of the independent trucker or taxi driver or the personal 
enterprise of the car oivner 

Imperfect Competition 

Wherever the cost curves of firms are such that the size of the in- 
dividual firm IS laige in relation to the size of tlie market but where 
there is room far a few firms, imperfect competition in one or another 
of Its forms IS likely Winch form it will take depends mainly on the 
character of the commodity With a chemically simple, definable com- 
modity product differentiation rvill not exist, so there will be pure 
oligopoly and price leadership Steel is a good example With a 
moderately homogeneous commodity in which small differences may 
exist from firm to firm, imperfect oligopoly with its attendant recur- 
rent price cutting will be the rule The gasolme industry and some 
other retail industries tend to fall into this class With a complex and 
highly manufactured commodity the product of each firm is likely 
to be appreciably different from that of other firms in the same "in- 
dustry,” and monopolistic competiuon will result 

The "Social Opfimum” 

The analysis of the nature of the social opumum is difficult, and 
presents problems which may be impossible to solve in an exact form 
Nevertheless the maigmal analysis throws some light on the nature of 
smous divergences from the social opumum, and legal regulaUon is 
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most dearly justified where these serious dn-ereences can he ^ 

Itosv^^cultmsa, exactly „-hat is the ESed stS"? 

much less difficult to detect situauons which are dearls not id^i a 

«luch ssUl unpiwe matters Therefore it is fortunately not necessf 
o have a dear or exact theory of the sodal optimum or ideal m 3 
to be able to say something about desirable directions of 
from situations which are dearly not ideal ^ ^ 


THE REGULATION OF MONOPOLY 

TTie first situadon whiA can d^lj be recognized as a diveigence 
from the cOTnomic ideal is monopoly In considenng the problem of 
the reguladon of monopolj, then, we must first ansirer the question, 

UTiat is tvrong trith monopoly-” \Vb) do we have to bother about its 
regulation^ There are many anstvers to this question Thej can, how- 
ever, be reduced to two prinapal propositions that monopol} distorts 
the distribution of resources among vanous occupations away from 
that which is socially most desirable, and that monopoly allows the 
exploiution of one group by another. If an industry which fonnerly 
was operaung under perfea compeation were suddenly to be organ- 
ized as a monopoly, its owners would find it profitable to restna its 
output and to raise the pnce of its product By elimmatmg those plants 
which were operaung under the highest variable costs and so restnct- 
ing the output, the owners could obtain a higher price for the prod- 
uct and thus a higher net reienue in the remaining plants As the 
net revenue in the eliminated plants tvould be small m any case, there 
would clearly he a gain in total net revenue through their elimination 
Those resources w’hich were employ ed m the high-cost plants would be 
forced out of the industry and other would be unemployed or would 
have to find employment elsewhere The fact that they did not seek 
employment elsewhere before the adsent of the monopoly, howeter, 
implies that when the industry was perfectly compeuute they were m 
their most adtantageous occupation 

The formation of a monopoly, therefore, tvill drive some resources 
from the monopolized industry into an occupation which is [ess ad- 
vantageous to them Consequently, the “prinaple of equal advantage 
is tiolated A monopolist can maintain his owti advantages at a let el 
higher than the prevailing levd only because he can prevent the 
movement of those resources which would like to move into his oc- 
cupation He can be said to “exploit" these resources He can also be 
said to “exploit” consumers, who now have to pay a higher pnce than 
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before A monopoly, then, results m a general distortion of the distn- 
bution of resources, a smaller amount tlian is desirable going into the 
monopolist’s occupation and a larger amount than is desirable going 
to other uses, with the results that, first, there is a general social loss, 
and second, the monopolist appropriates an unduly large proportion 
of what IS left A monopolist is like a greedy boy at a table, who not 
only seizes more than his fair share of the cake but also m the scramble 
causes some cake to be spoiled 


Dissolution vs Regulation 

There are two broad pobcies possible in an attempt to deal with 
the monopoly problem One is the policy of dissolution — tliat is, the 
attempt to split up the monopoly mto a number of competing firms 
The success of this policy is very doubtful It is rarely possible to split 
up a monopoly into more than a small number of firms, and competi- 
tion among such a small number (oligopoly) may have consequences 
which are even less desirable than monopoly The alternative policy 
of regulation is therefore much more popular This involves the ac- 
ceptance of monopolies as "necessary evils” in some cases and the 
regulauon of their practices and policies by law Regulation is prac- 
ticed pnnapally in those industries where there is a strong “natural" 
tendency for monopoly, i e , where die optimum size of the firm is so 
large that the industry if left to itself would all come under the control 
of a single firm The so-called public utilities— water, gas and elec- 
tricity, telephones, railroads, etc — are for die most part natural 
monopolies, and there is therefore a reasonable fear that left unregu- 
lated m pnvate hands they would prove instruments for the exploiU- 
tion of the people 


Objects of Monopoly Regulation 

It IS one dung, however, to say that monopolies ought to be regu- 
lated and another thing to say how they ought to be regulated From 
the point of view of the distnbution of income it is fairly clear that 
they should not ideally be allowed to retain more than “normal" 
profits, though exactly hoiv “normal” is to be defined in practice, and 
how above-normal profits are to be extracted from them without 
chanpng their policies in other directions, possibly adverse, is also 
not alwajs dear When we come to die question of what constitutes 
the Ideal output” of a monopolist, we find controveisy not only in 
the mattCT of how to achieve die ideal output, but even in regard 
to the definition of the ideal “ 
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The problem is illustrated in Fig 105 Fig 105A shows the curves 
of average revenue (AR), marginal revenue (MR), average cost (dC) 
and marginal cost (MC) of a monopolist We suppose that average cost 
IS nsing with output For convenience m drawing, all the curves are 
assumed to be straight lines, but this is not necessary to the argument 



Fig 105 Monopoly Regulanon 


Then the output at which profit (net revenue) is a maximum is 0^, 
at which marginal cost equals marginal revenue at page 

The largest Lput at which proha are normal is OA^ where Ae 
average revenue (puce) is equal to the average cost, an 

» Jo w Ml) “ 

comtnusion sots the pnce at J,P,. oiihet the cm i ™,U be 

output that can be sold at that pnce must be P . t“uii 

„<ia. The cotahnon . neeo«., 
pay the monopolist to restrict output and sales below the 
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amount which could be sold at the set pnce Thus suppose the ^ice 
were set at (= OM,), but that the firm were left free to podnce 
and sell as much or as little as it pleased The marginal revenue wrve 
to the firm would then be which intersects the marginal cost 

curve at JZi, and the firm would still restrict its output to OAi, even 
though it now makes smaller profits than formerly (ffiCi X OAi as 
against x OAi) In the present figure MjP, goes through Ri, the 
intersection of MR and MC, only because all the curves are straight 
lines, but even if the curves are not linear, MjPj vnll cut MC well to 
the left of Pg, and there would be restricuon of output 

Marginal Cost Pricing 

Yet another criterion for determining the socially best output 
has been suggested, by Hotelling, Lemer, and others * that the price 
should equal the marginal cost In the figure this would mean an out- 
put of OA,, where the MC curve cuts the AR curve at P, The price 
would then be A,P, The reasons for this proposal are subtle, and 
cannot be explamed m full here Suppose, however, that the marginal 
cost 18 a measure of the value of resources used up in producing an 
additional unit of the product, and the pnce is a measure of the value 
of the product to the consumer Then if the marginal cost is less than 
the price, there is evidence that an expansion of the output in question 
will create more social value (as measured by the price) than the value 
of the resources used up, and therefore it will be socially desirable to 
expand output If the marginal cost is greater than the pnce, a con- 
traction of output will release a greater value of resources than the 
value of the pr^uct, and there is a presumption that resources should 
be transferr^ to other commodities 

There are many objections to this proposal, both theoretical and 
practical We may notice, for instance, that the cnterion is formally 
satisfied at R^ (Fig 105A) if the pnce is fixed at OM, but the monopo- 
list IS alloived to produce any quantity be wants A condition must be 
added, therefore, that sales must not be less than the maximum possi- 
ble at the fixed pnce A more senous objection is illustrated in Fig 
lOSB Here the meaning of the figure is identical with Fig 105A ex- 
cept that we have supposed decreasmg instead of increasing cost 
Under these circumstances it will be observed that P,, the point where 
pnce equals marginal cost, is at a larger output than P,, the point 

^ Tor sn excellent mimmaiy oE this proposal and the controversy connected with iti 
the reader a referred to two articles Nancy Ruggles, ‘ Recent Developments m the 
Theory of Marginal Cost Pnang " Review of Ceonomte Studies, 17 (1949-'195(Q. 107-126» 
and The Wdbxe Basis of Marginal Cost Priang/ ibid , 29-4B 
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where profits are normal. This means that if output is pushed to the 
point where price equals marginal cost, there will be losses (profits 
below normal) equal to P-^K^ X OA^. If the enterprise is to continue, 
therefore, a subsidy at least equal to this amount must be paid, and 
the question arises how this subsidy is to be raised without creating 
further distortions in the system. The question will be discussed later 
(pages 824-826). 

Difficulties of Marginal Cost Pricing 

The practical difficulties are perhaps the most serious; long-run 
marginal cost is not really in the information system at all, and even 
if short-run marginal costs can be discovered, serious errors might be 
introduced by pricing according to short-run marginal costs. It should 
also be pointed out that under constant cost the MC and AC curves 
coincide in a horizontal line and that therefore and P 2 are the same 
point — that is, the “normal profits” criterion and the “price equals 
marginal cost” criterion are the same. The longer the period of time 
considered, the more likely are we to find approximately constant cost 
conditions, as in the long run most adjustments of capacity can be 
made. Under these circumstances it is not surprising that the less 
sophisticated criterion of normal profits has proved a more effective 
guide for regulation than the sophisticated criterion of equating price 
with marginal cost. 


Difficulties of “Normal Profits” Pricing 

Even if the “normal profits” criterion is accepted, the practical 
difficulties in the way of carrying out such a policy of regulation are 
enormous, though perhaps not insuperable. One difficulty is the 
definition of normal profit. Presumably, “normal profit” in this con- 
nection means a certain rate of return on capital, measured as a per- 
centage per annum, which the investor could reasonably have ex- 
pected to earn had he invested in some other unregulated enterprise of 
comparable risk. But as we saw in Chapter 23, the definition and 
calculation of the rate of profit is by no means an easy matter; for in 
order to calculate the rate of profit over any period of time less than 
the whole life of the enterprise, valuations of the property of the 
enterprise must be made at the beginning and at the end of the period. 
It is the making of these valuations which provides most of the diffi- 
culties of effective public regulation, for there is no agreement as 
to the principles according to which they shall be made. We must 
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leave the detailed consideiation oE these difficulties until we have 
e\ainmed the tlieory ol valuation 

Another piactical difficulty is that of identif>Tng the "normal race 
of profit" Itself Any figuie, such as 6 per cent per annum, fi\ed by 
the couits IS bound to be aibitiaiy It is not only difficult to discover 
what are tlie actual piofits in the legulated business, it is even more 
difficult to discover what aie the rates of profit in uniegulated busi- 
nesses, and still mole difficult to estimate and allow foi the differences 
in risk betireen various entei prises But it the figure set by the courts 
IS too high, pait of the put pose of regulation is evaded, and if it is too 
low, there will be little new invmment in the legulated industries, 
and even the old investment will in pact be liquidated 


Public Operation of Monopolies 


In view of these difficulties public ounciship and operation of nat- 
ural monopolies has been advocated, and in many cases it has been 
earned out Tlie Post Office is an evccllent c\ainple of a business 
uliicli seems universally to be best administcicd by the state In 
man) countries railroads aie lun by the state, and the municipally 
owned and operated water, gas, electricity, or transpoit company is a 
common occuirence If the political s}stcm is efficient, the opciation of 
monopolies by the state may be the most satisfactory solution of the 
problem 'Where political life is corrupt, however, or even wlicie it is 
honest but unintelligent, state oi municipal operation is no guarantee 
of maNimum social welfare E\en under state ownership, it should be 
noticed, the principles of profit making are not absent IVlien all the 


services and costs aie valued propel ly, a got eminent agency should 
usually be operated at the maximum output at which nonnal profits 
can he made If less than nonnal piofits are made there is evidence 
eitlier of inefficient production methods or of a misuse of resources 
The misuse of rcsouiccs iniolvcd in unprofitable public undertak- 
ings need not, of course, be due to any paiticulai corruption or in- 
competence of public officials, but may simply be due to ciiois of fore- 
CMts All investment is made in anticipation of futuie returns, and 
these anticipations are by their veiy natiiic subject to error It should 
be pointed out, tlieiefore, that public owiiciship involves public ac- 
ceptance of the risk of loss as w'ell as of the chance of piofit If a pri- 
vately owned coal mine or railroad turns out to be iiiiprofitablc, the 
owners bear the bulk of tlie loss If a publicly owned coal mine or rail- 
load turns out to be unpiofitablc, the loss is distributed ovei the 
whole people in some degree For tins leason public owneBliip is not 
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quite the unqualified blessing that it might appear to be at lint sight 
a town, for instance, which has incurred a mass of bonded indebted 
ness to acquire a transport system which turns out to be a financial 
burden may well envy its sister community which allowed its defunct 
trolleys to remain in private hands 

Regulation by Taxation 

One possible method of regulation emerges from our analysis which 
has probably never been tried but is of some theoretical interest The 
purposes of regulation are (1) to prevent the monopolist from making 
abnormal profits, (2) to expand the output of the monopolist beyond 
die point of greatest private profit Both these ends might be achieved 
by the combination of a fixed tax wdi a variable rebate or subsidy 
The effect of a variable subsidy is of course opposite to that of the 
variable tax studied on page 622 Tlie marginal cost curve will be low- 
ered (if the subsidy is regarded as a deduction from cost) and conse- 
quently the monopolist will expand his output under the influence of 
die subsidy Any monopoly profits diat accrue to him, however, can 
theoretically be absorbed by the state m the form of a fixed tax, for a 
fixed tax, as we have seen, should not affect die monopolist’s output 


DUMPING AND PRICE DISCRIMINATION 

Another important aspect of the monopoly problem we have al- 
ready noticed (pages 608-615) under the heading of price discrimina- 
tion, and many problems in the regulation of monopoly anse out of 
diis practice In international trade the policy of price discriminauon 
between two markets is known as "dumping" A steel 
instance, whicli has a monopoly within its own coun^ m^ find th t 
the demand for its product at home is less elastic than 
abroad for in foreign markets the fact that buyers have altemat ve 
sources of supply makes the demand for the product of the 
highly elastic A high price will not restrict sales 

reTuenCthe t^onopo^^^^ wilS Tml profitable to d-je a^h^h 
price at home whme the Stn\r7usr*e anger 

Cf, .he «»n ■“» 
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he mil, as we have seen, try to sell that quantity and charge that price 
m each market at which the marginal revenue is equal to the marginal 
cost This means that the price in each market cannot be below the 
marginal cost, for except when the demand is perfectly elastic the price 
at any volume of sales is greater than the marginal revenue However, 
It IS quite possible for the marginal cost to be well below the average 
cost, as It will be if the plant is workmg at a smaller than optimum 
capacity Consequently, it may profit a monopolist to sell at a price 
below his average total cost in some market, provided that the addi- 
tional revenue received from the sale of an additional unit at least 
covers the additional cost of produang that unit 


Price Discrimination in Domestic Trade 


"Dumping” IS found m internal trade as well as in international 
trade The milk cooperative, for instance, which sells milk at a high 
price to domestic consumers and at a low price to butter and cheese 
manufacturers is “dumping ” A celebrated example in the industrial 
sphere was that of the Goodyear Tire Company, which sold tires un- 
der Its own name at a high pnce through the regular channels, and 
sold the identical tires through a mail-order house, under another 
brand name, at a lower pncei TTie grocer who used to divide his tea 
mto three parts— one selling at 20 cents, another at SO cents, and an- 


other at 40 cents a pound — ivas following exactly the same principle 
So IS the doctor who charges a high fee to a nch patient and a small 
fee to a poor patient 

In all these cases it should be observed that the price discrimination 
is possible only because the markets are separated It is possible on an 
international scale because of the difficulty of reselling, in its country 
of ongin, material sold abroad Frequently a tanff on unports of the 
commodity is necessary or at least helpful to the monopolist in main- 
taining the separation of markets Discriminaaon in the milk market 
IS possible only because domestic consumers cannot conveniently pur- 
^Me from the manufacturers, or because an agreement or contract 
forbids the resale of milk sold for manufarture Discrimmation is pos- 
sible m the retailmg busmess because consumers do not generally buy 
and sell from each other A drugstore which follotvs a policy of "25 
cents for one, 26 cents for twol” would soon be run out of business if 
an Its custt^ers hunted in couples, and the above-mentioned tea mer- 
^ant would soon find his little tncks unprofitable if the Colonel’s 
lady who insisted on “the best" tea at 40 cents ever began to compare 
notes with Judy O’Grady who bought the same tea for 20 cents Smi- 
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larly, doctors can discriminate only because a poor person cannot retail 
his appendiatis operauon to the nch 

Railway Rotes 

Another interesting, though complex, example of price discnmina- 
tion IS found in the theory of railivay rates Railroads usually chatge a 
low rate per ton on bulky commodities of low value-density, such as 
wheat and coal, and a high rate on commodities whose value is great m 
proportion to their bulk or weight Railroads also charge loiv rates 
over long hauls and higher rates over short hauls, they may diarge one 
rate from west to east, and another rate from east to west, they may 
charge a low rate between nvo points where there are competing forms 
of transport and high rates between intermediate points on the same 
route where there are no competing forms of transport All this com- 
plex structure of rates is an appliaition of the principles of pnce dis- 
crimination which we have outlined The pnnaple of discrimination 
in this case goes by the name of “charging what the traffic will 
bear ’’ If the demand for a particular form of transportation is highly 
elastic, the rate is likely to be lower than if the demand is more m- 
Thus in the case of bulky commodiues a high freight rate may 
prevent their transportation altogether, the demand for their transport 
I therefore elastic, and the rate will be relanvely low In the case of 
precious commodities transport charges may be only a small piopr- 
aon of the total cost of getting them to the consume Consequ^-- 
with transport services regarded as an "input m the whole rf 
productioJl-the demand for this input ^ 3 ^ 
Proposition II of our four propositions on the demand for input. Part 
rSo6 The pnce will be considerably greater than the margmal 
Se L i^be relauvely high Similarly, when a radroad ram 
bTreTn"^ points which have water oimmunication, *e 
for the transport of those types of freight ‘ J 

port IS inelastic „„„r,iirated bv the fact that each 

The problem of railway rates is co p ^ 

class of transport may have a different the mar- 

traffic, then, the most profiuble pn« ^h t^ tions involved 
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true m this case that the marginal revenues m all lines of traffic will be 
equal If, however, in any one line the rate is such that an alteration in 
the rate will increase the total revenue more than it increases the total 
cost. It will pay to make that alteration 

Discrimination as a Weapon to Adiieve Monopoly 
In all our discussion so far we have assumed that the monopoly is 
established, and we have seen that under those circumstances it fre- 
quently pays to charge different prices for different units of output 
There is another ffeld in which discrimination may be important this 
is in the original establishment of a monopoly position A would-be 
monopolist may discriminate even more than considerations of im- 
mediate profit would demand m order to drive a competitor out of 
business An oil company, for instance, may drive a competitor out of 
a certain district by cutting its price far below tlie point even where 
the marginal revenue in that market is equal to the marginal cost 
By so doing it mil reduce its profits temporarily, but tins may be an 
"investment” in tlie hope of regaining still larger profits later when it 
has established a monopoly The problems involved in this type of 
operation are complex and involve a consideration of the theory of 
capital They cannot, therefore, be discussed fully at the present point 
An analogous operation is found in the purchases of input as well as in 
the sale of output A monopolist, by liaving, or pretending to have, a 
highly elastic demand for an input whicli is sold by another monopo- 
list, may force the seller to sell the mput at a price lower tlian that 
chaiged to competitors The Standard Oil Company, for instance, 
in Its early days frequently obtained special concessions in railroad 
rates for the transport of oil 

The Movement Against Price Discrimination 
In the history of the United States there has been a strong move- 
ment to outlaw the practice of pnce discrimination The feeling 
against it arises partly from the fact that it has been used as a method 
of obtaining monopoly, and also from the fact that in lUelf it is rightly 
regarded as a symptom of monopoly power The practice is also as- 
sociated in the popular mind with "unfair competition," whatever 
that may mean Tivo acts of Congress are specifically directed against 
** — tb® Clayton Act of 1914 and the Robinson-Patman amendment to 
the Qayton Act of 1936 Both, of course, apply only to interstate com- 
merce Like most legislative enactments they are careless in the defini- 
tion of what they forbid, and the definition of tlieir prohibitions is still 
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Ae problem of the ambiguity of the word “cost," however, and is not 

P°‘“^ that the price of 

any service should equal its “average cost"? In that case the pmbto 

is virtually insoluble, for wherever there is joint cost it is ataost im- 
possible to allocate the overhead costs over various products or serv- 
ices Doffl It mean that the price of any good or service should equal ns 
matginal cost? Gamed to its extreme this policy might deprive the 
poor of medical services, for a doctor forced to charge the same price 
to all for his services might have to chaige so much as to exclude all 
below the middle class 


Thus It IS not easy to discover all the implications of pnce discrimi- 
nation for social policy Price discrimination may be a method far 
redistributing real income The demands of the rich are generally 
more inelastic than those of the poor, so that a monopolist will usu- 
ally tend to charge higher prices to the rich than to the poor This will 
have the effect of lessening the apparent inequahues of mcome But it 
can also be argued that this method of equalising incomes is undesir- 
able, and tliat direct, consaous taxation and subsidy are to be pie- 
ferred to the "indirect taxation” involved in price discrimination 
Tliese problems involve political and social considerations whidi go 
far beyond the range of our present study 


SPECIAL CASES OF MONOPOLISTIC ORGANIZATION 
Our analysis will enable us to interpret several important types of 
monopolistic organization A monopolistic organization is a combina- 
tion of firms in an industry that is not a natural monopoly Its object 
IS to establish a pnce and sales policy giving greater profits than tvould 
result from the uncoordinated action of individual firms As we have 
seen, the least stable form of comjietition is imperfect oligopoly, or 
"cut-throat competition ” In industries which have a tendency tmraid 
this sort of competition, where the product is fairly homogeneous and 
the number of firms is relatively small, monopolistic organizations are 
common Such industries have a constant tendency to try to escape 
from imperfect oligopoly eitlier into monopolistic competition 
through product differentiation, or into perfect oligopoly through 
pnce leadeiship, or into a form of monopoly 
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The "Basing Point" System 

An interesting example of an industry escaping from imperfect 
oligopoly into perfect oligopoly is the steel mdustry Before about 
1900 tlie American steel mdustry was a good example of imperfect 
oligopoly Fnces were generally quoted on the “mill base” system — 
1 e , Ae price ivas quoted at the foundry and the buyer paid this pnce 
plus the freight from the foundry As we saw on pages 631-632, such a 
system will lead to an imperfect market for die output of each seller 
The elasticity of demand for the product of the individual seller will 
be great, but not in&nite, the product will be differentiated, but not 
sufSaently so to produce monopolistic competition Such ivas the case 
m the steel industry Price cutting was frequently profitable and fre- 
quently pracuced A price cut, say m Pittsburgh, pushed back the 
"boundary of indifference" between Pittsburgh and, say, Chicago by 
an appreciable amount and gave to Pittsburgh a number of customers 
who previously had been in Chicago's market area In order to escape 
from this situation the "basing point system” known as "Pittsburgh 
plus” ivas established On diis system all steel 6ims, wherever located, 
charged the same pnce for steel delivered at any given location This 
price ivas the Pittsburgh mill price plus the freight charge from Pitts- 
burgh to the buyer The result of this was to do away with die "market 
areas,” for all firms charged the same price at any given point This is 
evidently an example of "pnce leadership,” the leader in diis case be- 
ing the United States Steel Corporation In the early days the system 
was established by a socalled gentlemen's agreement Mr Gary gave 
one of his celebrated dinners, and the pnce of steel quoted by all com- 
panies mysteriously adjusted itself to the "Pittsbuigh plus" system 
Thereby pnce competition rvas avoided, and steel firms confined 
themselves to the apparently less noxious form of competition in serv- 
ices, such as speed in dehvery 

Discriminahon Under "Pittsburgh Plus" 

Under the “Pittsburgh plus” system the firms in Pittsburgh received 
the same price at the mill for their steel no matter where they sold 
It Firms, elsewhere, hoivever, received a lower price at the mill when 
Aey sold to buyers betrveen their mill and Pittsburgh than when 
foey sold to buyers on the other side Suppose, for instance, tliat the 
Pitteburgh mill price is $40 per ton and the freight from Pittsburgh 
to Chicago IS $5 per ton At a point midway between Pittsburgh and 



666 ELEMENTS OF THE MARGINAL ANALYSIS 

Chicago Ae price mil be $42 50 per ton Chicago tvill receive a mill 
price of $40 At a point Ae same distance on Ae o Aer side of Chicam 
the price will be $47 50 per ton, for $7 50 is Ae freight from hZ 
burgh Chicago will get Ais pnce, but will pay only $2 50 m freiahL 
giving Chicago a mill price of $45 For all points west of Chicago V 
sunung, what is not quite true, that transport costs per mile are uni- 
form) Ae Chicago mill price will be $45 This meant in effea a “di- 
vision of the market,” but in a way which would not allow any liim 
to increase its market by a small amount by pnce cutnng PJiiragn ivas 
now not anxious to push sales m Ae eastern area, for suA sales 
brought a lower mill price to her Aan western sales Chicago Aert 
fore concentrated on Ae West, Pittsburgh on Ae East, without Acre 
being any movable "boundary of indifference” for buyers between 
them, for at any point, east or west, both quoted Ae same pnce to Ae 
buyer. 


Cartels 


Another interesung form of monopolistic organization is the cartel, 
or sellmg s^ency A cartel is an organization of a number of producers 
for Ae common selling of Aeir product It differs from Ae "gentle- 
men's agreement" or from "pnce leadership" m Aat Ae Utle to Ae 
commodity passes from Ae hands of Ae mdividual producer into 
Aose of the cartel itself The individual producer, however, retains 
hu individuality as a unit of production and enterprise Cartels are 
common in both industry and agnculture, Aough in agncul Are Aey 
are usually dignified by the name "cooperatives" and frequently are 
organized according to Ae cooperative form of business enterprise. 
The principal problem of Ae cartel, if it wishes to make monopoly 
profits, is Aat of restnctmg Ae producuon of its members wiAout 
mterfenng too vitally with Acir independence of management If 
cartels are successful in Ais, they are usually faced wiA Ae possibihty 


of a breakaway by some of Aeir members 
Example The English Milk Marketing Board An interesung 
example of a compulsory cartel is found in Ae English Milk Market- 
ing Board Every milk farmer m England must sell his milk by a am- 
tract registered with Ae Milk Marketing Board His buyer pays Ae 
money not to the farmer ArecUy but to the Marketing B^d The 
board Aen pools all moneys received from Ae sale of milk, dedncte ^ 
expenses, and pays out the rest to the fanner as a poo pnce 
wous to Ae establishment of Ae board (in 1933) a 
imperfect compeuuon prevailed in Ae milk market There was a 
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tract agreement between fanners and distributors, without legal stand- 
mg but very generally observed, at least until 1931 This fixed the 
pnce of liquid milk at a level which was probably higher than would 
have prevailed without the collective bargam It was appreciably 
higher than the price which the farmer got for milk sold to be manu- 
factured (le, for butter, cheese, etc) Consequently, the mdividual 
farmer found himself with a sales curve something like ABCD in Fig 
106 He could sell any amount up to a quantity AB in the "liquid” 


T 



market at the price OA If, however, he produced a "surplus” he had 
to sell It in the "manufacturing" market at a price OC' If under these 
arcumstances GG were his marginal cost curve he would produce an 
amount ON, where the marginal revenue was equal to his marginal 
cost, PN The marginal revenue curve is also ABCD 

Now, after the cartel has gone into operation, he receives a uniform 
pool price, OH, which is someivhat less than the old "liquid” price 
but greater than the old "manufacturing” price But he receives this 
price no matter how much he sells The cartel, therefore, has given the 
producer a perfect market If there are no restrictions on entering the 
industy, no license fees, etc , the effect of the cartel — a monopolistic 
oiganization— has been, paradoxically enough, to produce "perfect 
competition ” 

Cartels May Increase Transport Costs 

Unless the pool prices are adjusted properly for cost of transport, 
however, the result may be a distortion of the geographic distribution 
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o£ the industry. This in fact happened. Normally it is liquid mill, 
which is produced near the consuming centers, butter and diccse 
which are produced in the remoter districts The result of the mill 
marketing scheme ivas to shift liquid milk producdon to the extiemi. 
ties of the island, thus increasmg the total expenses of transportation 
of milk. The dealers paid their otvn costs of transport and vKie al- 
lowed a deduaion from what they had to pay to the board according 
to the distance the milk traveled This deduction at first proved to be 
greater than the actual cost of transport, so that the dealers made a 
profit on every mile a gallon of milk was carried The result vras natu- 
rally to send the liquid milk dealers out into the distant regions— e g , 
Cumberland and Cornwall— -for the farther they earned the milk, the 
more profit they made. Any monopolistic scheme is in danger of run- 
ning into difficulties like this The basing point system, for instance, 
results in a good deal of cross-transportation Instead of each mill sen’- 
ing the area immediately around it, all the mills can sell over the 
whole country. Consequently, steel may travel farther, on the whole, 
between the mill and the buyer than it would under a "mill base" 
system. 


Results of the Cartel 

The result of the cartel, if there is no control or "rationing" of in- 
dividual producers, is that individual producers inaease their 
tion. The farmer of Fig 106 will increase his production from ON to 
OM If there are no restrictions of entry and no rationing of produc- 
tion, the cartel cannot give the members a profit which is n^' 
mal in the long run, for if the cartel succeeds in raising pnees to ffie 
point where the industry is abnormally profitable, new P^^ocen 
fl^ck in. The total output of the industry will then increase i^l t 
becomes impossible for the cartel to maintain the pnee any longff 
The Brazihii coffee scheme, mentioned on page 142, was m examp 

of IB members by “quotas and . members, but may 

here, of course, the profiB may no»emain wi* the i^^b« . 

be absorbed by the rent owners m the Under this 

marketing scheme (esublished in gs ^ ” Hence 

scheme no one may produce hops un Those who were 

the expansion of the industry b ngid ly Auction, 

already in the industry in 1931 “ XThas be» that the 

, e . pOTniB to produce a given amount The result nas 
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monopoly profits of the industry have been given to the owners of 
these "quotas,” which have become valuable items of property New- 
comers to the industry can enter only by buying a "quota" from an 
established producer The price of the "quota" presumably is such 
that newcomers will make only normal profits 

Cartels not Necessarily Monopolies 

It will be seen from these examples that cartels are not necessarily 
monopolies, and do not necessarily have the piower to exact monopoly 
prices or to give their members monopoly profits Two conditions are 
necessary before a cartel can have monopoly power First, it must be 
able to prevent any appreciable sales of its commodity through in- 
dependent channels, othenvise, if the cartel attempts to raise pnces 
above cqmpetitive levels, it will rapidly lose business to its independ- 
ent competitors Second, it must be able to control the admission of 
new members Even if a cartel controls all sellers of its product, so tliat 
there is no problem of competition from independents, it will still be 
unable to obtain monopoly profits unless it can restrict admission 
Otherwise, the existence of monopoly profits will attract members in 
until profits have been eaten away to normal levels From the social 
pomt of view, therefore, it is very important that cartels, if we must 
have them, should be "open" — ^i e , open to anyone who wishes to join 
It IS important to note also that tlie diminution of profits as new sell- 
ers join the cartel may be accomplished in two ways, one of which is 
much mote desirable, socially, than the other If the output of the 
members is unrestricted the mflow of new members raises the total 
amount which the cartel has to sell, and hence the cartel must lower 
the price in order to sell the extra amount If, however, the cartel has 
the power to restrict the output of rach member, the adjustment to an 
inflow of neiv members may take the form of restncting the output of 
each individual member to the point where profits are not high 
enough to attract neiv entrants, not because of low pnces but because 
of high costs Under this system the cartel invariably results in a waste 
of resources and in the building up of idle capaaty The German 
potash cartel ivas a case in point 

The ‘Trust" and the “Merger" 

The purely voluntary cartel is an unstable institution, for if it ob- 
tains a monopoly pnce by rationing tlie production of its members, 
there is a strong incentive for an individual to break away and obtain 
the benefits of the monopoly price without having to restrict his own 
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production. In the absence of compulsory cartels, therefore, producen 
in search of monopoly organization have been forced into combina- 
tions of a much more dr^tic kind. The "trust" is an arrangement 
whereby the orvneiship, or at least the controlling share in the ovmer- 
ship, of the combining firms is vested in a single corporation, or 
"trust ’’ The legal form of the trust tvas made illegal in the Umted 
States by the Sherman Act of 1890, Nevertheless, the economic fonn 
survives in the “holding company,” This is a form of ecanomic oigan- 
ization made possible by the institution of the corporation. The 
"holding company" is a corporation formed for the purpose of holding 
a <-»r>tTr.lliT.g share of the stock in other corporations (see Chapter 24j 
By this means the policy of the subsidiary corporations may be brought 
directly under the control of the holding company, men thou^ the 
subsidiary corporations maintain a degree of mdependent ej^ena 
In the "merger" the constituent corporations lose their identity alto- 
gether and are "merged” into a nrnv corporation Control over die 
constituent plants thus becomes absolute. 


The “Trusf Movement" 

It is not the place of this volume to go into the elaborate details of 

what is knownithetrmt movement. Wesho^dbowete.nou^^ 

or wo points The firat is that there are wo broad typm 
combii^on The first is the "vertical" combinaaon of firms, one of 

tionsofcost "Horizontal' expenses can he 

only If a better proporuon of of rombmations 

obtained The problem of mouv® proved less profitable 

is interesting Froquently or piS^ has 

than their constituent paffi, an Thgv are the battlegrounds 

played an important part in *eir a promoted more for the 

of the captains of finance, and ° Preqwntly, also, promoters 
promoters’ than for and then die 

have capitalized on the iHprory- Nevertheless, there 

«». to ■«« b». . .^»t 

as by the desire for monopoly profit 
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The Labor Union as a Cartel 

Many of the principles we have outlined m connection with or- 
ganizations of business also apply to interpreting organizations of 
labor A labor union is a "labor cartel ” A cartel in tlie usual sense 
IS defined as an organization of sellers for the ]omt sale of their prod- 
uct A labor union is an organization of the sellers of labor (workers) 
for the ]oint sale of their product (labor) Thu u not to say, of course, 
that the cartel aspect of labor unions is their only one, they have many 
purposes, sociological and psychological as well as economic But in 
their economic aspects unions must be understood pnncipally as a 
subspecies of the cartel Thus collective bargaining u always a sign of 
cartelization, for a collective bargain u one in which the terms of sale 
of the product of many buyers or sellers u arranged jointly by their 
representatives 

This IS not to say, of course, that unions are necessarily monopolies, 
if they have nonunion labor competing with them (i e , independent 
sellers of labor outside the cartel), or even when there is no nonunion 
labor in the field, if the union u “open” and docs not restrict the labor 
of Its members beyond the normal requirements of health and cus- 
tom, then there u no monopoly Unions differ from most business 
cartels in that the proceeds of the collectively arranged sale are not 
channeled through the oiganization but are paid to the members di- 
rectly Perhaps as a consequence of thu, one u less apt to find the more 
objectionable aspects of cartelization in tlie labor movement, although 
parallels to almost all the cartel practices can be found Thus, there is 
a certain amount of subsidization of idle capacity m the form of un- 
employment benefits or the "stand-in" arrangemenu of the musicians 
One also finds unions which restnct entry by means of high entrance 
fees, onerous apprenticeship requirements, raaal discrimination, or 
even by simple limitation of numbers When such a "closed union” 
enjoys a "closed shop" it is very likely to have monopoly powers For- 
tunately, these monopohsuc situations are confined for the most part 
to craft unions, where they exist, however, they are a danger not only 
to the public mterest but to the labor movement itself, for it is the 
labor monopoly that is the breeding ground of the labor racketeer 

THE WASTES OF COMPETITION 
We have now said a good deal about the evils of monopoly It must 
not be inferred, however, that competition is an unmixed 
Competition, like Janus, is a two-feced deity On the one hand it 
IS lauded by the economists as the mainspnng of the economic sys- 
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tern, the beneficent — if someivhat stimulating — souice of efficiency, 
through whose operations the resources of soaety are pushed gently 
but firmly into those places in which tliey will do the most good On 
the other hand there is a good deal of talk about the “wastes” of com- 
petition, about Its evil effects on society and upon humankind On one 
side It IS the hero of the warfare of man against the Wicked Dragon, 
Monopoly, on the other it seems to be the enemy of the Beautiful 
Princess, Cooperation This paradox is soon resolved when we realize 
that “competition” is a word with a number of different meanings It 
may be perfect, oligopolistic, or monopolistic It may refer simply to 
that ability of superior processes to displace inferior processes which is 
the necessary condition of any progress It may refer to a particular 
condition of a market. It may refer to an interpersonal situation in 
which the gam of one is a loss to another It may refer to the biological 
competition of populations in which a rise in one population causes 
a fall in the other With so many meanings it is little wonder that 
there is confusion 

On the whole it seems fair to say tliat the major "evils of competi- 
tion” are associated with the monopolistic aspects of competition rather 
than with “perfect” competition These evils may be classified under 
two mam heads first, the evils which result from the fact that compe- 
tition means the conflict of interest of one person against another, 
ond the evils which result from certain wastes of competmon, such as 
competitive advertising Both these evils are peculiarly characteristic 
of monopolistic competiaon Under perfect competition, for mstmee, 
aiere are so many selleis and buyers that the action o^y one of to 
cannot affect ap^eciably the fortunes of any * 

wheat farmeis are in perfect competition one with another, yet no 

wh,. P=i4 .f I- “ 

nronerlv and does not allow weeds to flourish on it— he will not attra 
ralher the fortunes of his neighbor Whenev« 

,p,.k rf bems W » 

State of imperfect competition, in which there are relatively 

Zd., <1- -- ■» - ^ 

or reducing prices, will affect the fortunes of the otliers 
Competitive Advertising 

The "wastes” of competition are also "j;- ^ 

perfect competition advertising 

a social point of view is that as the purely 

There is a case for a certain amount of advertising. 
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informative advertising which is descnptive of the qualities and pnces 
of commodities This is a form of consumer education which is neces- 
sary if consumers are to make intelligent choices, in fact, it makes com- 
petition more nearly perfect This virtuous advertising, however, does 
not bulk very large in the total Most advertismg, unfortunately, is 
devoted to an attempt to build up m the mmds of the consumer irra- 
tional preferences for certain brands of goods All the arts of psy- 
chology — ^particularly the art of association — are used to persuade con- 
sumers that they should buy Bumpo rather than Bango Look through 
the pages of any magarme or neivspaper, or listen to any program on 
the radio, and see how much space or time is devoted to an accurate 
description of tlie properties and prices of goods, the amount is sur- 
prisingly httle Instead, advertisements seek to associate the com- 
modity in question ivith something else which the consumer likes or 
ivith Ae avoidance of something which the consumer seeks to avoid 
Drinks are portrayed with beautiful Bowers, cigarettes with beautiful 
girls, soaps are associated with love and marriage, and so on There 
IS very little place in the technique of advertising for the sober, truth- 
ful presentation of the qualities and pnces of commodities 

This Is Social Waste 

There is a strong presumption that much competitive advertising 
IS social ivaste There seem to be only two arguments in its defense 
From the economic side it might be argued that selling expenses in- 
crease the velocity of circulation of money and so increase employ- 
ment There are, however, cheaper and more dignified ways of mcreas- 
mg employment, and this aigument breaks doivn completely in a time 
of full employment, and still more in a ume of inflauon On the soao- 
logical side it might be argued chat advertising has itself an entertain- 
ment and cultural value, and that it promotes mass communication in 
the form of cheaper magazines, neivspapers, radio, and television I 
am happy to leave this argument to the sociologists With these pos- 
sible exceptions competitive advertising does not result in the creation 
of wealth, for the consumer would spend his money in any case, ad- 
vertising or no advertismg, and he would probably spend it more 
Wisely if there were no competitive— only informative — advertising 

No Competitive Advertising Under Perfect Competition 

However, the wastes of competitive advertising are characteristic 
of monopolistic, not of perfect, competition In perfect competition, 
as we have seen, there is no adverusing of a compeutive nature, for 
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when eadi finn has a peifecdy elastic sales cun'e it can sell all it wants 
at die maiket price and advertising will do it no good It is useless tot 
a single fanner to adveitise "Buy IVheat.” £oi e\'en if his advertising 
lias die effect of increasing the total demand foi wheat, his sliare of 
diat increase will be infinitesimal It is useless for a single farmer even 
to advertise "Buy Giles’s IVheat," for eveiyone know that Giles’s 
wheat is just die same as eveiybody rise’s wheat far miles around 


Monopolistic Competition Leads to Faulty Distribution 
of Resources 


Anodier of die "ivastes of monopolistic competition" is that it leads 
to a faulty distiibution of resources and to excess capacity in diose 
industiies which opeiate nndei it IVe pioved in Cliapter 30 that al- 
dioug^i pel feet competition led to a state of affairs in which each enter- 
piise produced at the output where its aveiage cost (mcluding rent) 
was least, this is not die case under monopolistic competition The 
omabundant multiplication of small shops, of gas stations, of mer- 
cliants of all kinds— in fact, all those diings winch are usually called 
“wastes of distnbution”— is atoibutable to diis property of monopo- 


listic competition Two raihoad Hacks wheie one would cany all the 
naffic, ten milk driiveieis in eveiy street wheie one could do die woik 
much moie easily, the littei of gas stations at die exit to every aty 
wheie a few would sell gas more cheaply, even perhaps die evtreme 
muluphaty of sects, both leligtous and political— are all evidences of 
monopolistic competition If peifect competition could exist m dice 
indiisHies, these evils would disappear Inefficient dmributois wou d 
be diiveii out by die efficient ones, the numbei of dismbutois would 
fall, costs of distribution would be lowei, and present wastes would he 
avoided As it is, die inefficient distnbutois now shelter behind their 
little walls of monopoly and cannot be driven out mto occupauons 
wheie they would be of raoie benefit to society 


The Evils of Perfect Competition 

It may be asked, howei-ei, with some justice Are Acre not trastra 
of perfect compeution just as destructive to human happt"^ “ " 
2tes of imperfect competition? If peifect “ “nS 

for oui economic ills, how does it happen that le p ^^^tantly 
try, which peihaps approach® most 

in difficulty? Is not the giowdi of escape from the 

ing, of trusts and combinadons, evidence of a desire to escap 
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evils of unrestricted competition? These questions deserve examina- 
tion Even if monopoly were eliminated and all industries operated 
under conditions of perfect competition, there would still be economic 
dislocations Any change in the structure of consumers' demands, for 
mstance, will tend to bring about a shift of resources from one indus- 
try to another We analyzed m detail m Chapter 12 how this was done 
If, noiv, resources are difficult to shift from one occupation to another, 
the result of a change in demand may be that one industry is abnor- 
mally prosperous for a long period of time and another is abnormally 
unprosperous Perfect competition works out to the general good only 
if resources are easily transferable from one industry to another 
Where resources are highly "specific” to a single mdustry, there may 
be serious maladjustments of the system for long periods even m a per- 
fectly competitive industry 

At the other extreme an industry may be too sensitive to temporary 
shifts in Its profitablity An mdustry in this condition is subject to 
cycles, such as the hog cycle, which are mainly the result of too easy, 
and too thoughtless, entry and exit An mdustry may also run mto 
difficulties of adjustment if all its firms are very similar, go that the 
"cost ladder" (page 568) is very flat If under these circumstances the 
industry is unprofitable, some firms should get out of it, but as all 
the firms are so much alike, it is not clear which firms should get out 
All firms may therefore hang on for a long time m an unprofitable 
condition m the hope that some other firms will abandon the struggle, 
then when things are very bad a large number of firms will leave sud- 
denly, and the industry will become highly profitable, which may set 
off a new cycle 

Maldistnbution of resources is not, of course, a result of perfect 
competiuon, it is likely to occur m all situations, and, indeed, mo- 
nopoly or monopolistic organization will intensify the evil rather than 
cure it But in some cases it can be argued that monopolistic organiza- 
tion will prevent the symptoms of the disease from becoming too un- 
pleasant It might similarly be argued that a doctor is justified in giv- 
ing drugs to ease pain even if the drugs retard the final cure of the 
disease So, if an industry is overexpanded, the result will be less pam- 
ful to the individuals concerned if the effects of overexpansion are 
mitigated, or rather dispersed, by monopolistic organization than if 
the overexpansion is allowed to produce its entire effect in perfect 
competition Even here, however, we must beware of lingering ill- 
nesses. It may be better to kill off an industry quickly by perfect com- 
petition than allow it to drag out a painful and burdensome existence 
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to a long-delayed end under monopolistic regulation or government 
subsidy. 


Evils of a “Mixed" System 

In a system in which some industries are monopolistic and some ap 
proach perfect competition certain difficulties arise which mij^t not 
arise under a system of universal monopoly or of universal competi- 
tion In a mixed system, such as m fact we have, serious dislocations 
of the pnce structure and unemployment of resources over long 
periods of time are all too likely to occur In monopohstic industnes 
prices are likely to be relaUvely stable, while output and employment 
fluctuate In compeutive industnes output and employment are likely 
to be stable, while prices fluctuate Suppose in a competitive industry 
the supply curve is inelastic This will almost certamly be the case in 
short periods, and it may be so even over relatively long periods if 
there are unusual difficulties in the way of the movement of resources 
into and out of the industry Then a fall in demand will bnng about a 
sharp fall in the price of the commodity The output of the mdnstry 
will not be much affected In the case of a monopoly, however, a fall 
in demand may be met in ways other than a fall m pnce Selling costs 
may be increased and output may be reduced Consequently, a fall in 
the demand for the product of a monopolist is likely to rault in a 
small fall in price, or there may be no effect on the pnce 
619-621) But where there is no effect on the price there will be a 

sharp fall in output and in employment 

These facts are of great importance in interpreting the phenomma 

of the business cycle Suppose, for instance, f 

in the velocity of circulation of money, in bank loans and bank dt 
posiL Wding to a fall m money incomes This is charactensuc ol Ae 
SiSrrTcession Then there will be a decline m die 
mands for almost all commodiues This fall in d^d. 
not have a uniform effect on pnces The pnce ^ 
competitive industries will 

decline, and may even rise (d pages 122 22 ) P 8 
dine sharply 

How a “Mixed" System Intensifies Depressions ^ 
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employment may even increase In the construction industries prices 
stay up, but output and employment suffer a disastrous slump The 
disparity between the two halves of the system produces evil secondary 
effKts, intensifying the depression Because of the reduced incomes of 
farmers and the high prices of industrial products, the purchases of 
industrial products fall still further, causing more industrial unem- 
ployment Because of the industrial unemployment the demand for 
farm products hills still further, causing a greater fall in agricultural 
pnces If, now, industrial prices had been flexible and had fallen with 
tlie fall in demand, prices all round would have declined, but output 
and employment ivould have been maintained Pnces would reach a 
new stable level at that point at which the "demand for money" ivas 
satisfied 

The Flight from the Free Market 

It IS impossible to study the history of industrial combinations, of 
the labor movement, of the protectionist movement, of the agricul- 
tural oigamzation movement, and of the socialist movement without 
realizing that all these historical movements of the past hundred years 
or more are in one sense aspects of a larger movement which can be 
desaibed as the "flight from tlie free market " While tlie leaders of 
western capitalism have been giving lip service to the principle of 
competition, they have been busily engaged in building up associa- 
tions of all kinds for the purpose of limiting competition A movement 
as universal as this cannot merely arise from what Adam Smith calls 
the ‘^vretched spirit of monopoly”, there must be more fundamental 
causes One of these causes, we have already seen, lies in the fact that 
an unregulated and unorganized economic order may produce not 
perfect, but imperfect, competition over large areas of economic re- 
lationships There may, however, be even deeper causes We have seen 
m Fart I how the completely unregulated market is subject to erratic 
and meaningless fluctuations m prices arising from "self-justified an- 
ticipations " The deflationary phase of tliese fluctuations is extremely 
destructive to enterprise and employment In some part the "flight 
from tlie free market" in all its forms can be interpreted as an attempt 
— perhaps in laige part unconscious — to "protect" smaller groups 
from a general deflationary movement Thus, the protectionist move- 
ment in commercial policy is in part an attempt to protect an indi- 
vidual nation from world deflation, and the failure of free traders to 
convince the world of practical men by arguments which would s '-'-m 
to be academically unimpeachable may be in great measure due to 
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their feiiure to rernffibe the short-run dcSaiionzr. tStca f,t 
remotal and the inSationar- dreas of tarig irapodtioa. S-rsT^y 1 
kbor movement in its economic aspects is an attempt to orotent ’••-I 
organized tcorJcer ftom general deJiationar. morenienss. and 
mar be said of agricuitural and industrial oombinarioas. In 
broader terms it is an interesting question hov/ far the sserKh c~ 
sodalism is deri-cd from experiences with the instabiJitr of t'-?* fnji 
marhet, and espedall) from the recurrent feilure of caBltaj’is-j y] 
ptwide full empJosment. There are questions here -shich it is ads- 
to raise than to ansf/cr; nr.eitheless it is clear that the "moasp-i-. 
problem” is not going to be solved bj preaching against or e-ea hr 
legislating against monopolr, unless at the same time sometaipz fi 
done to counteraa fr other methods the deflations which ha-,e under- 
mined confidence In the abilitr of the free marliet to do its proper joa. 
On the other hand, it maj al*o be true that a genuine solution of £-» 
instabilit} problem is impossible in a monopolistic economv. Ps -rt 
hate seen in Part II. the nightmare of the monetary sabilirer is a 
situation in ishich attempts to raise empIo-TDent bs monetars expan- 
sion result in a rise in monej prices and stages rather dian hi a rise h 
output and eraplojTnent. Hence, it map well be that in a monopoli'ds 
economy the onij tiay to get full emplojment is to have a condnuens 
inllauon — a highl) unsatbfactory state of agaiis. Tne attacl; of fe 
economists on monopol) has been inefiectise mainly because econo- 
mists base not seen that there was a real sodal question ssWch eo- 
nopolistic organization was trying to anrirer. The ttagecy of onr 
present situation is that monopoly is not only the wrong anssrer it is 
an answer sshicb may present the right anrwer bring found. 


OUESnoNS AND EXKOSES 

I, "L'nder a system of perfect competition there would be wa=te of re- 
sources, for we cannot present people from maling bad aisesmteas. 
Monopoly doss nothing to present these ’wastes, thou^ it may pmsea; 
the consequences of bad inscsuneni from Ming on those who ongh*- » 
bear them. In addition, monopdi) products many wastes of it' own. 

Discuss , 

2 Pure monopoly, may be preferable to imperfect oompenaon. ISTi.o ac- 

underwhatrircumsunce' . 

S. M-hich is the greater esil, the fluctuation of or the fluctuaaoa o. 

6 015? Boes sour ansT.er support the insu'mn'on of monopoly? 

t is t»nsey:ed to your mind by. the phpe "unfiur compeuuoo 
Gise example* Try to define "fair compentton.” 

S./Ty tariff is the father of the trust,” Do you agree.' 
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6 "The monopolistic oiganization of industry is an expedient necessitated 
by the wastes of competition " Discuss 

7 "The troubles of the milk mdustry stem from the fact that the market 
IS too competitive at the producers' endi and too monopolistic at the 
distnbutors’ end ” Discuss 

8 Suppose every industry were a pure monopoly Would all industries 
then be able to make monopoly profits? 

9 "A system cannot remain half slave and half free Liketvise, a system 
cannot remain half competitive and half monopolistic ” Discuss 

10 What similarities and differences are there between the pracuces of 
a Industnal cartels 

b Labor unions 
c Agricultural cooperatives 

11 The following causes have been suggested for the groivth of organiza- 
tion in labor, in business, and in agriculture 

a The need to protect groups against deflation 
b The desire for monopoly profits 

c The growth of skills of organization and the development of a class 
of professional organizers 

d Groivth of a moral feeling that cooperation is ethically superior to 
competition 

Can you suggest any other causes? How would you rate these various 
causes according to their importance? If you feel that your information 
IS not sufiiaent to justify raung the causes, what sort of information 
would you need? 

12 Suppose the mill price of steel at Pittsburgh is $40 per ton, and the 
freight rate is $0 01 per ton-mile Assume that Chicago is 500 miles from 
Pittsburgh On the "Pittsbuigh plus” system draw up a schedule show- 
ing (a) the pnce of steel, (b) the pnce received by Pittsburgh mills at 
the mill, (c) the pnce received by Chicago mills at the mill, for points 
at hundred-mile intervals on a line drawn from Pittsburgh through 
Chicago to a point 500 miles west of Chicago Illustrate the schedule 
with a diagram, plotting distance along the horizontal axis and price 
along the vertical axis 



CHAPTER 32 


THE ELEMENTARY THEORY OF 
CONSUMPTION 


The preceding chapters have been devoted mainly to the problems 
of the individual firm and industry from the point of view of supply. 
We have examined the forces which determine the position of supply 
curves and also the modifications introduced into our analysis by the 
existence of monopoly and imperfect competition. Our next task is 
to turn to the other part of the analysis of price determination, to the 
theory of demand. In all the analysis thus far we have assumed ulti- 
mate demands to be given factors in the system of economic quantities. 
We have, it is true, investigated the demand for the inputs purchased 
by enterprises, but even there we referred ultimately to an assumed 
demand curve for the product. It is now time to inquire as to the 
behavior of the supreme mover of the economic order — the ultimate 
consumer, for whom all goods are made and toward whom all eco- 
nomic activity is directed. 

Utility as the Product of Consumption 

However, we do not step into a strange and unfamiliar rvorld. The 
forces which move the action of a consumer and the laws which govern 
his intelligent choices are remarkably similar to the forces and rela- 
tionships which guide an individual producer. Nor is this fact sur- 
prising. A consumer may most conveniently be regarded as a little 
“firm” at the final stage of the process of production. He buys con- 
sumers’ goods as a firm buys inputs, and like the firm he transforms 
them into a final product whose worth may in some manner be esti- 
mated. The final product of the consumer, however, is not a physical 
product to bd seen, tasted, and handled. It is a psychological product, 
technically known as “utility.” Just as a producer buys labor, land 
services, and raw materials and transforms them into a physical prod- 
uct, so a consumer buys food, clothing, and amusements and out of 
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them builds the ediHce of his satisfactions Utility, therefore, is the 
ultimate produa of all economic activity — indeed, in its broadest 
sense, of all human activity whatever Just as labor is bought in order 
to produce coal, and coal in order to produce steel, and steel in order 
to produce automobiles, and automobiles m order to ride down to the 
drug store and buy ice cream, so die ice cream is bought in order to 
produce tliose inner delights and satisfactions which its passage en- 
genders All physical goods are valuable only because they serve to 
produce utility All physical goods, even final consumption goods, are 
really intermediate products At the head of every process of produc- 
tion stands the satisfaction of a want It is this want-satisfaction diat 
gives the process meaning The "process of consumption,” therefore, 
IS not something separate and distinct from production, it is the final 
act in die economic drama, the culmination of a long senes of proc- 
esses held together by intermediate products 

THE UTIUTY SCHEDULE 
The Consumer os a "Firm” 

If, then, the consumer is a little “firm,” buying inputs in the form of 
consumers' goods and producing "utility," or “want-satisfaction," or 
whatei'cr we care to call it, as a product, how much of the theory of the 
firm can be applied to the consumer? For tlic present we shall make the 
assumption, for purposes of exposition, that utility is a (Quantitatively 
measurable subsunce In fact this is not so, and we shall see later how 
to escape from tins unrealistic assumption But for the moment sup- 
pose that we can strap a galvanometer to the seat of the emotions and 
record quantitatively the amount of enjoyment or utility which is 
produced undin* die stimulus of the (a^nsumption of various quantities 
of a commodity Let us suppose that we can define a unit of utility 
called a ‘util ” Then just as we constiuct a senes of experiments to 
show how the quantity of product vaned with the quantity of labor 
applied, listing the results in a physical pioduction schedule (Table 
57, page 587), so we could conduct a senes of experiments to find how 
great a total utility a consumer would legister under the stimulus of 
various quantiues of consumers' goods Table 6S, columns 1 and 2, 
reprraents such a schedule Here it is assumed that the consumption 
of all other goods does not change, and a series of expenmenis with 
different quantities of a variable commodity ("food”) slioivs what in 
each case will be the total utility registered We have assumed in die 
table diat as die quantity of food rises, die total utility denved from 
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Its cmsmnption rises also, bat not proportionately. Total uuUr 
at a decreaflngiate, and as the quantitj of food increases a, the 
of satiety, beween 7 and 8 pounds, the total utility reaches a maxi- 


TABtE63. UlSit}- Schedules 


1 

Quantity 
of Food 
(Lbs.) 

2 

Total 

Liihty 

(Utils') 

3 

hlarginal 

Utiliiy 

(Utils per Lb) 

4 

hfarginal Rate ri 
Substitution 

C5 per Lb ) 

0 

0 

10 

050 

1 

10 

20 

1.00 

2 

30 

18 

0 90 

3 


15 

075 

4 

63 

11 

0 53 

5 

74 

7 

035 

6 

81 

3 

0.15 

1 

8-1 

0 

000 

8 

8^ 

—4 

-020 

9 

80 


(Mai^nal utility- 
rf money =» 20 
uuls per dollar} 


mum. Beyond that point any increase in our consumption of food 
makes us sick, or at least es us a smaller total satisfaction than be- 
fore. 


Morginol UfiJily 

The marfftial vlilit) of any quantity of commodity is the increase 
in total utility which results firom a unit increase in consumption. 
Comparing Table 63 ivith Table 57, page 587, ire see that the total 
utility corresponds to the total product, and the maiginal unhty 
to the marginal physical prodnctitity. The Jom of the schedtde is 
also similar. Just as the marginal physical productiiity at fint rises, 
reaches a maximum, and then falls off, so in Table 63 the marginal 
utility rises, reaches a mavimum, and then falls continuously as the 
quantity of commodity increases. Corresponding, therefore, to the 
"law of diminishing returns” or the “law of eventually ditmmshing 
tnflTgiual physical productirity" is an esactly analogous law, the law 
of eientually diminishing marginal utility. 

The more exart proof of the law of diminishing marginal utility 
must he left to Part W. But even at this stage we can shoir that it is a 
reasonable assumption. It may be stated as folloirs; As a consumer 
increases the consumption of any one commodity, keepmg constan 
the consumption of all other commodities, the marginal utility of tn 
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variable commodity must eventually decline If I go to one movie a 
month I shall probably get a good deal of satisfaction from it One 
movie may whet my appetite so that two movies might give me more 
than twice as much sati^ction But probably the third movie will not 
increase my satishiction as much as the second, the fourth not as much 
as the third, the fifth not as much as the fourth, and so on 


Reasons for Diminishing Marginal Uhlriy 

1 Commodities Are Imperfect SubsMtiles There are several good 
reasons for supposing that the marginal utility of a commodity falls 
eventually as the quantity consumed increases The first is tliat com- 
modities are not perfectly substitutable one for the other That is to 
say, there are certain appropriate proportions in which commodities 
tend to be consumed We should be worse off with an ounce of butter 
and no bread, or a loaf of bread and no butter, than with half an ounce 
of butter plus half a loaf of bread In a series of experiments succes- 
sively increasing the consumption of butter while keeping the con- 
sumpuon of bread and otlier things constant, we should find that 
when the "best proportions" of butter to bread had been passed, suc- 
cessive ounces of butter would add less and less to our enjoyment As 
our consumpuon of butter increases with a constant amount of bread, 
pretty soon we do not have enough bread to spread our butter on 

2 Satiability of Particular Wants Another fundamental reason 
for assuming a diminishing maiginal utility is that no particulai want 
IS insatiable No matter how great a quantity of other things we might 
consume, our consumption of salt, for instance, will never rise above 
a certain quantity Even if we could consume as much of a commodity 
as tve wished without any sacrifices, we should still not consume an 
infinite amount The point of satiety in consumption is the point 
where die total utility cannot be increased by further consumption, 
and therefore the marginal utility is zero But at smaller quantities of 
consumption the marginal utility is positive, and total utility is rising 
Between a level of consumption where the marginal utility is positive 
and a higher level where it is zero, then, the marginal utility must have 
been declining 


THE DERIVATION OF DEMAND CURVES 
In Chapter 28, pages 601-602, the demand curve of an individual 
firm for input im shown to be derived from its productivity curves 

^ J ^ derivauon of the 

demand of an individual consumer for consumption goods At this 
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sta^ of our analysis we shall derive the demand curve for one con. 
modity— food —on the premise that the consumption of other 
commodities remains unchanged We shall remove this unrealuur 
assumpuon in Part IV wbuc 


The Marginal Utility of Money and the “Marginal Revenue ' 
of Utility" 

The first problem, then, is to find an equivalent for the concept of 
the “marginal revenue product” of page 594, in terms of utility, for 
we have seen that “marginal utility” is analogous to "marginal physical 
productivity ” This problem is solved if we can assume a relationship 
betiveen a sum of uubty and a sum of dollars In order to turn the 
marginal physical product into a marginal revenue product we multi- 
ply by the marginal revenue of output, thus if the marginal physical 
product IS 8 tons per man and the marginal revenue of output is $4 
per ton, adding a man will mcrease output by 8 tons and revenue by 
$32, and the marginal revenue product is $32 per man The problem 
therefore is to find a concept m the theory of consumption analogous 
to the concept of marginal revenue m the theory of production Such 
a concept is found in the idea of the mmginal utility of money Thu 
is the increase in total utility which results from the addition of one 
“dollar” to the total expenditure of a consumer Suppose the margmal 
utility of money is 20 “utils per dollar ” Then adding one "utiT’ to 
the total utility is equivalent to adding one-twentieth of a dollar to 
the total expenditure The reciprocal of the marginal utility of money, 
then — in this case per util — ^may be called the “marginal revenue 

of uality,” as it measures the equivalent, in monetary terms, of the 
addition of one util to the total “uulity product ” It is the "marginal 
revenue of utility" which is analogous to the “marginal revenue” (of 
product) in the theory of production 

Marginal Rate of Substitution 

If, then, the marginal utility of a commodity is multiplied by the 
marginal revenue of utility, or. what is the same thing, if the marginal 
utility of a commodity is divided by the marginal utihty of money, a 
quantity analogous to "marginal revenue productivity” is obtained 
To take an arithmetical example In Table 63 the marginal utility o 
the third unit of food is 18 “utils per pound ” Suppose that the mar- 
ginal uuhty of money is constant, and equal to 20 uuls per dollar 
Then the increase in the consumption of food from 2 to ® ** 

equivalent in utility to an mcrease in money expenditure of $ %o. o 



The Elementary Theory of Consumphon 68S 

$0 90 (One pound = 18 utils 20 utils = $1, therefore one pound = 
18 utils = $0 90 ) This quanaty has been called the marginal rate of 
subsntution,' it is related to the marginal utility just as ^e marginal 
revenue productivity is related to the marginal physical productivity 
The marginal rate of subsntution, then, is that sum of money which 
will afford the same satisfaction as one unit of the commodity in ques* 
tion The margmal rate of substitution also varies with the quantity 
of consumption, its schedule is shown in column 4 of Table 63 on the 
assumption that the marginal utility of money is constant, and equal 
to 20 unis per dollar If the marginal utility of money is not constant, 
as mil in bet be the case unless the commodity m quesnon u only a 
small jiart of the consumer's total expenditure, we can still construct 
a relative marginal utility schedule if we knotv the schedule giving the 
marginal utility of money for each quannty of “food" consumed 


Demand Schedule Identical with Marginal Rate of Substitution 
Schedule 


Just as the demand schedule for mput is identical with the margin!' ! 
revenue productivity schedule, so the demand schedule of a mnwiinpr 
IS identical with the marginal rate of substitution schedule For what- 
ever the price of the commodity (if it has a perfect market), the con- 
sumer will consume that quantity at which the price is equal to the 
marginal rate of substitution If he is consummg an amount at which 
the price is less than the maigmal rate of substitution, he can mcrease 
his total utility by consuming an extra unit Suppose in Table 63 that 
the price were JO 35 per pound, and the consumer consumed only 
3 pounds, the marginal rate of subsutution bemg JO 90 per pound 
Under these arcumstances, by consuming an extra pound the con- 
sumer will give up JO 35 m money, but will gam m utility an amount 
which he thinks would be worth a sacnfice at JO 90 Obviously, then, 
he will gain in utility by buying and consummg an extra pound, and 
as long as the price is less than the marginal rate of substitution, he 
wll be able to increase his total utihty by increasing his consumpuon, 
for the gam from the increased consumption is more than the loss from 
me saai6ce of money To put the matter in another way again re- 
femng to the conditions in Table 63, if the price were JO 35 per pound 
and the margmal utility of money were 20 utils per dollar, we see that 
a sacnfice of JO 35 would be equivalent to a loss of 20 x 0 35, or 7 


relative marginal utility The term ‘ mamnvl 
wU be bstituled tor one unit of commodity without ousiiig any gam m loss w 
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uUls If, therefore, the marginal utility u greater than 7 utils per 
pound, there will be a gam in total utility from expanding consump- 
tion If the marginal utility were 18 utik per pound, for instance, the 
increase of a pound m consumption would cause a gam of 18 utils 
and a loss of 7 utils for the |0 35 given up The consumer would there- 
fore expand his consumption to include the sixth pound, whose mar- 
ginal utility IS 7 ndls per pound In Table 63, columns 1 and 4 give 
the demand schedule of the consumer for food on the assumption that 
he does not change his consumption of other things 


No Assumption of Measurable Utility 
Although for purposes of exposition we assumed a quantiuuvely 
measurable utility, in fact this assumpuon is not necessary to the argu- 
ment The "marginal rate of substitution” is a magnitude measured 
in "dollars per ounce" which do« not contain the unaginary “util" 
We can therefore postulate a marginal rate of substitution schedule 
without making any assumption regarding the cardmal measuremmt 
of utility The only assumption necessary is that the utilmes of a 
quantity of money and a quantity of commodity can be comparei We 
must be able to say that this quanuty of money has a utility peater 
than, equal to. or less than the utility of a certain quantity rf com- 
modity^But we do not have to assume that we c^ measure by how 
much the utility of one thing is greater than that of another 

Utility an Intensive Mognitude 

A magnitude such as utihty is termed an "ordinal" magmtude « 

J 1 MW itAflw or 3S volu3Dinous» fls d ^ 8^' 

IS 2 756 times as long, or as heavyi as sense 

weight, and volume are theref<^ cardina^^m Jiimd« R m ^ ,, 
to ay that "A IS brighter, or redder, or some 

But unless we adopt an arbitrary stan r tj,at " A is 2 756 tunes 

cardinal quantity, it does not ma ® g „ g^ghmess, redness, 

as bright, or as red, or as weL a. far as their ordinary 

wetness, roughness are all only be measured quanu- 

meaning IS concerned ^ w some cardinal magmtude 

m«velybyselecting,mo«orle»^rt be 

which IS connected with the ordmm p^p„,non 

measured in terms of foot ^ on But all these nieas- 

of light waves of a certain wave length, and so on 
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urements are to some extent arbitrary Utility, therefore, does not 
stand alone as an ordinal magnitude, there are many such, even m the 
physical sciences, and the difficulties of measuring utility are not fum 
damentally greater than the difficulties mvolved in measuring any 
other ordinal magnitude 

THE DIVISION OF EXPENDITURE 
We cannot m the present chapter develop fully the theory of the 
consumer who is faced with the problem of consuming many com- 
modities We shall, however, indicate the main Imes along which the 
solution of this problem is found Suppose a consumer is faced with 
the problem of spending a given amount of money in a given time 
— say, $5000 m a year He must divide this total expenditure among a 
laige number of competmg uses He must spend some on bread, some 
on butter, some on shoes, some on coats, some on travel, and so on 
through the thousand and one varieties of expenditure The problem 
IS to formulaw a prinaple which will indicate the "best" distribution 
of a given expenditure among a number of alternative uses 


The Weighted Marginal Utility 

Let us again assume for purposes of exposition that total utility can 
be measured in terms of "utils ” Then the "weighted maiginal utility" 
of a commodity may be defined as the increase in the total utility of 
the consumer which results from a unit increase in expenditure on the 
commodity in quesnon The weighted matginal utility is equal to the 
maiginal utility divided by the pnce of the good concerned Suppose 
the matginal utility of food at a certain level of consumption was 18 
utils per pound and the pnce of food ivas $0 35 per pound Then the 

weighted marginal utility would be or 51 4, uUls per dollar That 
IS to say, an increase of I dollar in the expenditure on food would 
mcrease purchases by or 2 86 pounds, and as an increase m con- 
sumption of 1 pound increases the total utility by 18 utils, an increase 

in consumption of ^ pounds will mcrease the total utility by 
or 51 4 unis 


The "best" division of expenditures is that at which the weighted 
marginal utilities in all lines of expenditure are equal In other words 
ie expenditure of an extra dollar in all hues of expenditure must 
have the same result in increasing utility Othenvise it would pay to 
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transfer expenditure from commodities where the weighted maigmal 
utility IS low to commodities where it is high Suppose for instance 
that the weighted marginal utility of food is 50 uUls pet dollar, when 
the weighted marginal utility of doth is 30 utils per dollar In that 
case if the consumer spends a dollar less on doth he inll lose 30 utils, 
and if he spends a dollar more on food he will gain 50 utils The trans- 
fer of a dollar from clotli to food will result in a net gam of 20 utils, 
and tlierefoie the transfer will be made 
As the transfer proceeds, hotvever, the marginal utility of food falls, 
for the amount puidiased is increasing, and the margmal uulity of 
clotli rises as the amount purcliased diminishes The weighted mar- 
ginal utility of food will likewise fell, say, to 40 uuls per dollar, and 
the weighted marginal utility of doth mil rise, say, to 40 utils per 
dollar At tliat point notlimg is gained by transfemng expenditure 
from cloth to food, and tlie total utility is therefore maximiied 


The Equimarginal Principle. General Applications 

1 To Expendttwe of Time This is a general pnnaple of great 
importance, we may call it the equimaigtnal pnnciple Stated m gen- 
eral terms it runs as folloivs In dividing a fixed quannty of anythmg 
among a number of different uses, ]ust so much will be apportioned 
to each use to cause the gam mvolved by transferring a unit of divi- 
dend into one use to be ]ust equal to the loss involved in the uses from 
whidi die unit of dividend is withdraivn It obviously applies no mat- 
ter how many the number of uses to which the dividend can he put 
It applies no matter what the dividend is It applies to the exj^ditnie 
of twenty-four hours a day of tune as well as to the “P^di^e o 
money In considenng whedier or not to go to the movi« we mm 
balaSe die advantage (uulity) to be derived from 
m the movies against the advantage to be received from wo h^n 
spent in some otSr way (reading, studying, gardening, or in becj 
pn^mpll of diminishing marginal utility applies “ 

die consumpuon of commodiues, if we have been to , 

S tl^e past week, die mm^nal 
movies will be low, and if we have uuhty of time 

have an exammation coming up ^ ^1 tochlosesrady 

spent in study will be high are hkely m 

rather than the movies, what is ^ned y ^ 

will be greater than what is lost by not go^ ® oil and have not 

other hand, we have been ® marsinal uLity of movies may 

been to the movies for a month, the marginal uuiicy 
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be high, and that of study may be low, and we shall choose the movies 

2 To the Dislubtttion of /isteft The equimarginal principle ap- 
plies not only to the distribution of income, whcthci oC “money" or 
of time, but also to the distribution of assets among vaiious foims, 
liquid or illiquid Thus an iiidis'idtial iilio possesses, say, 810,000 
iioith of assets of one kind or another — bank notes, bank deposits, 
saiings deposits, bonds, slocks, real estate, rtiinitiiic, clothes, utensils, 
household goods, stocks of food, and so on — is faced with the problem 
of the way in which tlie total saluc of his assets is to be divided among 
the many asset foinis The ledtstiibtiiion of assets is of coiiise atconi- 
plished by exchange if a man feels that he has too much in the form 
of cash and not enough in the form of shuts, he has the recourse, usii- 
alls of going out to buy shins — a pioccss ninth increases his stork of 
shuts at the expense of Ins stock of cash Or, aniicipaiing an inllaiion, 
one may exchange cash and bonds foi stocks, or anticipating a dtlla- 
tion. exchange storks and teal tsiait for tash and bonds As long as an 
indiMdiial feels tint the psychological gam from cx]>andiiig Ins hold- 
ings of one form of asset by one dollars woith is gi eater than the 
psychological loss fioin contracting Ins hnldiiigs of anotliei asset by a 
dollars north, it will he iionli his iihile lo shift Ins distiihiiiitin of 
assets by exthangnig the mote for the less s. lined fiiim The indis itinal 
will only he in eqinhhriiim. as an asstt holder, thertfoic, when Ins 
psychological xahiaiion of an extra dollar's uoiih of any foim of asset 
is the siiiie This is the equimarginal priiiiipic 

3 To Jicwutrrs in Ciniial The appoiiiomiicnt of the general 
rcsoiirrcs of a sot itty among saiioiis alteinatise uses is the most fiincla 
mental of all economic problems and ns foiinal snliition is again .in 
example of the cqinniargiinl pimtiplc The ideal appoitionnient is 
clearly that in which tlieit is iioihmg to he ganud by tiansfenmg 
marginal units of resources from one use oi miiqKiiion to another 
This involves iis, howcier. in some notion of "social utility" uliirli 
IS not possible to define seiy txactly, though the conce)ii cleat ly has 
mctimtig Hut howeser socMl utility isdefiiud— a task which wc niay 
svell lc,isc to the political srieiiiist. ihe sormlogisi, oi the philosopher 
-the equimarginal piiiiciple still holds The best disiribtiiion of le- 
sotirces is that in wliitli the inargm.il sotial iiiilily in eaeh use is the 
same 


Limitations of Equimarginal Prinaple 
I Indnniibiliiy of Gooih 1 heic are some qtialihe.nioiis.itid linn 

tations of the eqiiimaigmal pimt iplc wliieh must be noticed Tlie fust 
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IS that It can only be fully satisfied if the resoutces (money, time, etc ) 
divided and the commodities bought with these resources are divmblc 
into very small parts Where a commodity is indivisible— like a house 
or a car-only certain quantities of it can be bought, consequently, 
expenditure on these things and our holdings of them can inaease 
only in laige jumps In a given period of time a man can buy one car 
or two cars, he cannot buy 1 i/^ cars He can spend, say, S2000 or $4000 
on cars (if cars all cost $2000 each), he cannot spend $3000 Perhaps, 
however, the weighted maiginal utility of money spent on cars would 
be equal to the weighted mai^nal utility of money spent on other 
things only when $3000 is spent on cars If, therefore, the man buys 
only one car for $2000, he will feel that he is spending a little too 
much on other things in comparison with automobiles If he spends 
$4000 he will feel that rather too much is going toward cars and not 
enough toward other things It is like trying to build a number of 
towers of equal height with building blocks of different sizes, the 
towers built with big blocks are sure to be either a bit too tall or a 
bit too short Wickstced* suggests that this is responsible for the fact 
that we all feel that we would be a lot better off if we had just a bllle 
more money, no matter how much we have On those items of expendi- 
ture in which the units arc large we tend to spend a little too much, 
and we therefore feel that this expenditure, although not justified at 
our present income, would be quite justified at a rather higher mcome 
level But of course even if we get a laiger income we still find it im- 
possible to adjust our expenditures exactly according to the equiraar- 
^nal principle, and so sull feel that we could do with just a litde 


"^T^ndefimle "Budget Penod" Another thing which limits the 
application of the equimarginal principle is the fact that our bud^t 
oenod” is not definite The equimarginal principle assumes that we 
have a definite quantity of resources (say, time or money) w s^nd 
But of course we only have a definite quantity within “ “ ^ 
of time That period of time which we usuaUy 
how much income, for instance, we have to divide may be calW *e 
»bXt period", it IS usually a year, though it may be ^y pen^ 

the things on which I othenvise would have spent the m ey 

.Wickstccd, The Common Seme of Pol, heel Eeooomy, Chapter 
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must take into account the benefits to be enjoyed in many years to 
come Consequently, some "capital accounting" enters into even the 
consumer's budget The flexibility of the budget period, we should 
notice, to some extent modifies the difficulty introduced into economic 
adjustments by the indivisibility of commodities In one year it may 
be true that either $2000 or $4000 must be spent on a car, but over 
tivo years it is quite passible to spend $3000 by buying three new cars 
over the two years The longer the “budget period,” therefore, the 
less troublesome becomes the fact of indivisibility But no matter how 
long the budget period, some indivisibility will occur 

THE EQUILIBRIUM OF THE CONSUMER 

The equimarginal principle gives an excellent answer to the ques- 
tion of liow to dispose of, or arrange, a given quantity of resources in 
the best possible way It is not, however, a complete solution to the 
problem of the equilibrium of the consumer Just as m the theory of 
production we first state the problem of the "least cost combination” 
—how to get a given output at the least total cost— and then go on to 
ducuss what determines the most profitable output itself, so in the 
theory of the consumer we have not only a problem of the best ivay 
to divide given resources but also questions relating to the size of the 
resources to be divided Tliis question presents itself at several levels 
There is the question of what determines tlie consumer’s total ex- 
penditure of money in a given period Total expenditure, we know 
from the balance of payments identity, must be equal to total receipts 
of money during the period less the increase in tlie consumer's money 
stock, hence we can push the discussion further to the question of 
what determines consumer's receipts and consumer’s “hoardings” or 
dishoardings ” There is a further question of what determines con- 
sumers’ income, outgo, and saving (i e , increase in net worth) The 
equimarginal principle will yield fmmal solutions to all these prob- 
lems The exact relationships, however, are complex and must be in- 
vestigated 

What Determines Earnings'’ 

The most fundamental problem is perhaps that of determining the 
distnbution of individual's Ume between "work" and "leisure " This 
distribution determines that part of income whicli may be called 
"earnings," and like any other distribution of a resource it falls under 
a general equimarginal prinaple Thus, "work” means the sale of 
the services of resources which a man owns, such as the sale of the 
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services of his body m “kbor” “Leisure” means the use of 1 . 
sources for his own enjoyment Everyone has twentv fn i. ^ 

on page 688 Part of this may be devoted to eamm™ 

W th freedom to choose how much time to spend on each, a peison 
will so divide his hme between “work” and "leisure" that the Ln m 
utility resulting from a small unit increase m one exactly balanfes the 
loss in uality resulting from a small unit decrease in the other It Z 
^^ce, to use a numerical example, we spent 6 houw on wort and 
18 hours on leisure, and if with this distribution of tune the mamnal 
utility of time spent on leisure was 10 "utils” per minute and the 
maiginal utility of time spent on work was 12 “unis" per nunute, it 
wuld pay us to transfer a minute from leisure (thereby losing’lO 
"utils”) and to add that minute to work (thereby gaming 12 “utils"), 
a net gam of 2 utils It would pay to transfer time from leisure to work 
until the rising marginal utility of time spent on leisure met the fau- 
lty marginal utility of time spent on work Similar 
apply to the distribution of other resources— e g , land— to “earning” 
or “noneaming” uses 


The Distribution of Earnings Between Serving ond Consumption 

The problem of what determines the individual’s total income will 
be studied further in Part IV Even if mcome is given, however, there 
IS still a problem of the allocation of income between consumption 
and "saving" (i e , accumulation) Formally, we can agam mvoke the 
equimarginal principle, we can regard accumulauon as one method of 
disposal of income, and say that the equilibrium distribution of in- 
come between consumption, or between the various lines of consump- 
tion and saving, is that at which the marginal gain from an mcrease 
in consumption is just equal to the marginal loss from the resultant 
decline in accumulation It is not satisfactory, however, to leave the 
matter there, we need to know something of the mture of the gam or 
loss (utility) functions involved, for only then can we know whether 
people will think it wortli while to save much or httle 


Factors Affecting Saving 

1 Sire of Income The most obvious factor aflecong saving, 
whether as an absolute quantity or as a proportion of income, is the 
siK of income itself Saving is a “luxury ” At very small incomes the 
imperious demands of subsistence press upon the scanty means and 
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saving IS impossible, indeed at very low levels of income saving is 
negative, the mmimum consumption being larger than income At 
laiger mcomes we would expect saving to be larger, both in absolute 
amount and as a proportion of income 
2 “Rainy Day" Saving The amount saved by a consumer is likely 
to depend dso on the expected future time shape of his mcome If he 
thinks his future mcomes are going to be larger than his present m- 
comes, the incentive to save will be small If he expects his incomes 
to be smaller in the future, the incentive to save will be great Such 
saving may be called "rainy day" saving Savmg for old age is its most 
typical form If this were the only type of saving, in a stationary popu- 
lation there would be no net saving, for the old ivould spend what the 
young saved In this type of saving we save to redistribute our con- 
sumption over the span of our life, and not primarily to accumulate 
a capital fund It usually results in the accumulation of a capital fund 
by an individual only if he anticipates that his present income is larger 
than his future income will be If we knew that our future income was 
going to be laiger than our present income, it would be rational to 
"dis-save" in the present— that is, to "decumulate” or borrow in the 


present in order to increase our consumption and to accumulate or 
pay back loans in the future when our mcome is large The young heir 
who borrows m anticipation of coming into his fortune later is there- 
fore following exactly the same prmciple as the thrifty peasant who 
saves for his old age “Rainy day" saving derives its justification from 
the prraaple of the diminishing marginal utility of outgo If this 
pnnciple holds, then we will gam on balance by uking a dollar from a 
year of large income and adding it to a year of small income That is, 
we shall gam by makmg our outgo more equal in all the years of our 
hfe If the schedule relating outgo and total utility were the same in 
all the years of our hfe, and if the rate of interest at which we could 
borrow or lend were zero, we should adjust our saving so as to make 
our outgo in each year equal If our outgo m one year were greater 
than m another, in the above case, what we should lose m utility by 
withdrawing a dollar of outgo from the high outgo year would be less 
than what we should gam in utility by adding a dollar of outgo to the 
low-outgo year 


3 Certainty of Future Incomes In the thud place the amount an 
individual will save depends upon the certainty with which his future 
income can be antiapated This type of saving necessarily involves 
^ding up an individual fund of capiul It denves its justification 
from the fact that an individual whose income suddenly disappears 
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through, for instance, tlie loss of his job is in a much wone position if 
he has no capital fund to draw from A man who possesses, say $100,000 
worth of property has much less need of life insurance than a man 
who possesses no property Other things being equal, we should expect 
a man with a safe job to save less than a man with an uncertam job 
This may be called "insurance saving" It must not be contused with 
the insurance premium itself in its pure form, which is a form of ex- 
penditure — the purchase of a “consumption good” known as "pro- 
tection ’’ Pure insurance does not result in the building up of an 
individual capital fund, "insurance saving" does 
4 “Shiftlessness “ In the fourth place the amount of saving de- 
pends on die carefulness with which the future is antiapated, i e , on 
the degree to which present meome is preferred merely because it is 
present, because we have not the imagination to visualize future needs 
This is a nonrational element of “time preference” which we may call 
"shiftlessness ” The more shiftless we are, the more we live only m the 
present, the less likely are we to save even in times of relatively high 
income, although if we Iiad the imagination to do so we would be 
better off over our whole life The element of shiftlessness often goes 
along with an uncertain or casual income, but it should not be con- 
fused with the eflfccts of uncertainty itself Uncertain incomes m them- 
selves should promote saving In so for. hoivever, as they go hand in 
hand widi a careless attitude about the future, the element of shiftless- 
ness involved may serve to make people with uncertain incomes ac- 
tually save less than people with equivalent safe 

5 Interest Rates Finally, the amount saved depends on *e remit 
of saving, 1 e , on the real rate of interest which saving will bear, and 
on the certainty mth which that rate of interest irmy 
If die real rate of interest on invested funds is high and a « 
sumer may generally be expected, on purely rational groun^, to sa 

safe rate of interest ivill encour^e saving However, P 

„ . pn» «I to ■»»“. 

doubtful assumption diat saving is “postpon consump 
“Nonrational” Saving 

Saving IS perhaps the Irast "^ "^hmg *e*^ phenomenon 

all the forms of disposal of by aU manner of 

of «^7“S "n^"P;“^i“g,.nst the squandering of capital, and 
SletnrSfa^mg « done,^not to spend agauh but to provide 
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fund from which a perpetual income may be drawn for one’s descend- 
ants Again, saving is frequently not a “planned” part of the budget 
but a "buffer” which adjusts changes in outgo to changes in income 
That IS to say, the standard of life of the consumer has a certain inertia 
of Its oivn, once a certain standard is established it takes some tune to 
make the consumer adjust himself to a different one When the money 
income of the consumer is rismg or when prices are falling, his stand- 
ard of life will frequently lag behind the rise m the purchasing power 
of his income, he wUl find himself savmg Conversely, if the consumer 
finds that his money mcome is falling or that prices are rising, he will 
for a time maintain his old standard of life, even though it means that 
he may consume more than he gets The amount which a consumer 
will save in a given time may consequently depend as much upon the 
rise or faU of his income or the prices of the thmgs he buys as upon the 
rational calculations which he makes in planning his budget It has 
been suggested by Duesenberry,* frir instance, that the highest previ- 
ously attained income may he an important variable in the savings 
or consumption function The studies of consumer behavior by the 
Survey Research Center* confirm the hypothesis that income is an im- 
portant determinant, they also bring out the wide variations in indi- 
vidual behavior in this regard and the many variables which may be 
involved Age, family status, occupational status (farmers and Kmail 
businessmen save more than others of coraparable income), asset totals 
and distributions all are significant vanables 


Liquidity and Hoarding 

In the above discussion we have used the word "saving” to the 
increase m the consumer’s net worth, “income” to mean gross addi- 
tions to, and "outgo” to mean gross subtractions from his net worth, 
income being the value of his production, outgo the value of his con- 
sumption, saving the value of his total accumulation In the complete 
picture of the consumer’s behavior we also need to consider the forms 
in which he holds his assets— e g, whether liquid or nonliquid— and 
also his expenditures and receipts An expenditure is a transfer of an 
asset from a liquid to a nonliquid form, a receipt is a transfer from 
nonliquid to a liquid form Thus, when a consumer makes a purchase, 
he diminishes his stock of money and increases his stock of the thine 
purchased Purchase and expenditure are thus not the same things as 
comumpuon, though they may be followed by it Similarly, when the 

*Ste the annual ‘Survey ol Conjumer Finances" m the Federal Reserve Bullet, t, 
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consumer makes a sale, he increases his stock of money and decreases 
his holdings of the thing sold, receipts are not the same thing as in- 
come, though they are closely related to it 
Besides the problem of income, outgo, and saving, then, there is an 
additional problem of leceipts, expenditure, and "hoarding”— hoard- 
ing bemg die change m the consumer’s stock of money Consumen 
make expenditure mainly m order to replace what they have con- 
sumed, hence, for some purposes the assumption that consumption 
and consumers’ expenditure are identical is not wholly unrealistic 
Nevertheless, we cannot afford to neglect the possibility that consum- 
ers make expenditures not merely to replace what they have consumed, 
but in order to change the form of their asset holdmgs For instance, 
a feels that he is holding too much money, he will mcrease 

his expenditures beyond Ins consumption and so expand his holdmgs 
of nonliquid and dimmish his holdings of liquid assets Conversely, a 
(•nnni m pr who wislics to incrcasc his liquid assets will dimmish his 
expenditures even diougli his consumpuon may not be diminished, 
die result will be to increase his liquid assets at the expense of his non- 
hquid assets The formal solution of the problem of expenditures and 
asset foims again lies in die equimaiginal piinciple the equilibnum 
distnbuuon of assets between different types— eg, liquid and non- 
liquid— is that at which die raaiginal gam of adding to one type is jUst 
equal to the marginal loss of die thereby necessitated subtraction from 
anodier This equilibnum is perpetually distmbed by consumption 
and production, which add to and subtract fiom assets of diif^t 
kinds, and it must continually be restored by expenditures (purchases) 

and receipts (sales) 

CHANGES IN DEAAAND 

We can now examine, in so far as our 
the forces which he behind a change in consumm demand We ha 
seen previously how a change in demand is a fundamental fore p 
eraung to change the system of prices, costs, and outpu 
m^st look for forces which underlie a change m consumers demand 

Itself 

Change in Tastes 

A consumer’s demand curve will sfeft if retS 

m taste toward an increased desire r a ro 
m a shift in the total uulity curve «PwaTd. « m F g 
quanuty of die commodity the total utility will be greater tnan 
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At a quantity ON, lor instance, the onginal total utility was NP After 
an increase in desire for the conunodity the total utility will be NP' 
It OP IS the original total utility curve, OP' is the curve after the in- 
crease m desire This new total utility curve will probably be steeper 
tlian the old, at each level of consumption As die steepness of the total 



utility curve is die marginal utility, die marginal utility will also be 
increased at each level of consumption — say, from MQ to MQ' in 
Fig 107B — when Oilf units are consumed The marginal utility curve, 
therefore, will move upward and to the right The maiginal rate of 
substitution curve will do likewise, as die marginal rate of substitution 
IS equal to the maiginal utility multiplied by an almost constant figure 
— the marginal revenue of utility But the maiginal rate of substitu- 
tion curve IS the same as the demand curve of die consumer for the 
commodity in question An increase in desire for a commodity will 
therefore shift the demand curve of an individual consumer upward 
and to the right, i e , will cause an increase in his demand 

Change in Income 

From our utility curves we can also prove that a rise in a consumer's 
money income will raise all or most of liis demand curves A nse in 
money income will operate principally by lowering the marginal 
utility of money It may have a significant effect on the maiginal 
utility curves themselves, but that problem is reserved for the next 
part Here we can show that even if a change in money income does 
not affect die total and marginal utility curves for a commodity, the 
change m the maiginal utility of money is suflicicnt to affect die de- 
mand It IS generally assumed that the maiginal utility of money de- 
clines with an increase in money income, i e , that a dollar “means 



698 ELEMENTS OF THE MARGINAL ANALYSIS 

less" to a rich man than to a poor man A nse in money mcome will 
therefore increase the marginal rate of substitution of a given level of 
consumption of most commodities, for if the maiginal utility does not 
change, it is now divided by a smaller sum in order to calculate the 
marginal rate of substitution 

Suppose, for instance, that at a certain level of consumption of 
“food” the marginal utility was 20 utils per pound If the taatginal 
utility of money were 40 utils per dollar the matginal rate of subsu- 
tution would be $0 50 per pound If a rise in money income lowered 
the marginal utility of money to 30 uuls per dollar, the marginal rate 
of substitution of the same quantity of food would be $0 67 per pound 
A nse m money income therefore raises the whole marginal rate of 
substitution curve upivaid and to the right and causes a nse in the 
consumer’s demand for commodities We saw the importance of this 
assumption in discussing the theory of money, we now see its grounds 


Changes in Saving 

Changes in the consumer’s propensity to save also have an effect on 
demand curves similar to that produced by a change m money mcome. 
With an increased desire to save, the relative marginal utility curves 
and the demand curves will fall, mainly because of the nse m the mar- 
jrinal unhty of money Changes in the propensity to save frequently 
offset changes in money mcome or in prices, espeaally m the short run 
where savings act as a "buffer " For instance, a rise in mraey income 
or a general fall in prices mil often increase «vtng «*“**" ^ 
penditure The rise in the propensity to save mil offset the tendency 
L demand curves to nse as a result of increased money income 


Changes in Asset Preferences 

Changes in demand for commodities (or securities) may 
os ch,og» .» .h. “o™ 

H.£orHKUiioe, thercisamcin 

now wish to hold a greater proportion of ® the 

the result will be a decrease m the de^d ^ "^““;,„;ption 
willingness to purchase at a given J “ *2, of commodi- 

might remain unchanged, people mil al jtocks Changes 

J to run down, and mil try to build up 

duetoassetpreferenceswillnotgen.^^^oftong»^ 

purposes of long-run analysis they y ^ he very im- 

Sior^enods. hoivever, changes m asset preferences may 
porunt in explaining changes in demand 
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THE ELASTICITY OF DEMAND 

We can now proceed to a further understanding of the forces which 
determine the elasticity of consumers’ demand for a commodity The 
elasticity of demand for a single consumer depends mainly on the 
steepness of the marginal utility curve The steeper this curve, i e , 
the faster marginal utility declmes with increase m consumption, the 
faster will the marginal rate of substitution decline and the less elastic 
will be the demand of the consumer for the commodity in question 
In this problem also there is a close analogy between the forces which 
determme the elasticity of the demand of a single consumer for a 
product and the forces which determme the elasticity of a single pro- 
ducer’s demand for input 'The demand for input is more elastic, the 
greater are die possibilities of substitution Likeivise, the demand for 
a consumption good will be more elastic, the better its substitutes If 
a commodity has good substitutes in consumption, a rise in its price 
will cause the consumer to turn to the substitutes, and so will diminish 
greatly his consumption of the dearer commodity We saw that the 
demand for mput ivas more elastic, the greater the part played by the 
input m the process of production Similarly, the demand for a con- 
sumption good will also be more elastic if it absorbs a large proportion 
of total expenditure Thus a commodity like salt, on which we spend 
a very small part of our total income, is bkely to have an inelasuc 
demand 


The "Industiy EffecT 

Corresponding to the "mdustry effect” in the case of supply is a 
similar effect m the case of demand We saw that the elasticity of sup- 
ply depended m great part not only on the effect which a nse in price 
had on the output of an individual firm but also on the of a rise 
in price on the number of firms Smularly, the elasticity of the total 
demand curve of all consumers for a product depends not merely on 
how a change in price will affect the purchases of an individual con- 
sumer, but on how a change m price will affect the number of con- 
sumers Many commodities have an almost completely inelasUc 
denmd as far as the demand of a single consumer is concerned and 
yet have an elastic total demand because a change in price causes a 
large chmp in the number of purchasers The demand for a 
is a ^d illustrauon Largely because of the indivisibility of the unit 
ffld because the expenditure on any one magazine forms a small part 
of total expenditure, the demand of a single individual for a given 
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magMine is probably almost perfectly melasuc within the r,n 
which he IS wlhng to purchase it If l am willing to buy ieSf™ 
IS cents, probably I should not be induced to buy tivo cL« Z 
a Pnce of 1 cent, or even for no price at all NeverthelL, the total 
demand for a magazine may be highly elastic, because although S S 
duction in price will not cause any one individual to buy tw cooies 
where prenously he bought one, it may cause a latge number of iL- 
viduals to buy one copy who previously had not purchased the maga- 


QUESTIONS AND EXERCISES 

1. ‘'Utility” does not connote mere pleasure or physical satisfacuon It w- 
fers to the satisfaction of any want, physical or spintnal The theory of 
utility does not merely apply to mundane matters, it applies to such 
things as friendship, love, forgiveness, honesty, and peace of mind as 
much as to the things more usually regarded as ‘‘economic " Discuss and 
illustrate 

2 "High Heaven rejects the lore of mcely calculated less or more" (Words- 
worth) MTiy? 

3 "Saving is the least rational thing we do ” Discuss the meamng of the 
word “rational" in respect to consumption 

4 Which of the following sentences best expresses the law of diminishing 
marginal utility? 

‘‘The more you have of anything, the less you want it ’’ 

"The less you have of anyfoing, the moie you want a good deal of it“ 
"The more you have of anything, the less you want more of it" 

“The second drink is never as good as the first” 

"The moie you have of anything, the more fun you get out of it" 
"Desire grows by what it feeds on ’’ 

5 Make a tabular statement, comparing and contrasting, as far as you can, 
the theory of production with the theory of consumption 

6 In discussing the demand for inpnt we stated that the marginal revenue 
productivity curve of an individual fiim below the point of maximum 
aveiage levenue pioductimty was the demand curve Is there any snnilar 
condition in the derivation of the demand for a consumer's good? 

7 a Using the figures of Table 63, page 682, calculate the sacnfice of total 

utility resulting from the money given up ra the purchase of 1, 2, 

9 lbs of food, assuming that the price of food is $0 3S per lb Tabulate, 
and calculate the net gain in utility for each amount purchased Show 
that the net gam is greatest at the point where the pnce is equal to the 
marginal rate of substitution 

b Repeat for a number of diBerent pnces of food, and show that tor 
any price above $0 80 it does not pay to buy food at all 
c What must be assumed about the nature of the utility ction 
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food IS a "necessity," so that there is no pnce above which food will not 
be bought? 

d Suppose that with a marginal rate of substitution table as in Table 
63, columns 1 and 4, the marginal utility of money is constant at 10 utils 
per dollar Repeat parts (a) and (b), calculating the new total utility 
schedule Show that the results are not affected by the level of marginal 
utility of money assumed, and discuss their sigmficance 
8 Draw a set of curves showing how an individual’s saving might be ex- 
pected to vary with (a) income, (b) future income, (c) certainty of future 
income, (d) the age of the consumer, (e) the number of children in the 
family, (Q the rate of interest, (g) the cost of living Draw a correspond- 
ing senes of curves to show how his consumption might be expected to 
vary Can the consumpUon curves always be deduced from the savings 
curves? If so, how? What is the relation between the savings or consump- 
tion functions of mdividuals and the over all consumption function of a 
soaety? How is a change in the distnbution of income likely to affect 
the over all consumption function? 



CHAPTER 33 


EQUILIBRIUM, PROCESS, AND POLICY 


We have now reached a point m the analysis where it may be profit- 
able to try to bring together what we have so far accomplished and to 
look briefly at its usefulness and Innitations in the solution of eco- 
nonuc problems There are many important techniques of analysis 
which we have not yet explored Nevertheless, the essential concepts 
of pure economics are now in our possession, and before proceedmg to 
further refinements we shall do well to survey the ground already 
traveled 


Economic Models 

Economic analysis consists essentially in the construction of ' mod- 
els” whicli have relevance to the study and interpretation of economic 
life A model is a simplified system of variables, with far fewer varia- 
bles and relationships m it than are found in real life It is fairly easy 
to test models for their internal logic and consistency Relevance is 
more diflicult to establish It is tested, however, by tivo cnteria under- 
standing and prediction A model which increases our abihty to pre- 
dict IS clearly relevant Even if predictions fail hoivever, a mode 
which enables us to understand why they fail may be of imporunce 


Equilibrium Models 

There are two broad classes of economic models 
els and process models On the whole it te been the 
model which has dominated this analysis Thus in die P , 

asked, “Why is the price of butter 80 cents a pound? It may 
SS we havlavoided this question and turned « 

price" of butter? There is reason fm this 

Lual price to a hypothetical exactly where 

interesting to know where a ttam is going than to know exact y 

702 
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It IS at any moment The "equilibrium” position of any pnce, ivage, 
finn, mdustry, or system is the position toward which it is tending 
The importance of equilibnum analysis, tlien, is that it enables us to 
discuss the directions of change If a tram is in New York and its 
"equilibrium” position is m Chicago, we are reasonably confident that 
the general direction of its motion will be westward, even if it unac- 
countably decides to travel north for the first hundred and fifty miles 
Thus, to the question about the pnce of butter there are two possible 
answers within the framework of the equilibnum model One is that 
the price of butter is 80 cents a pound because nobody who has the 
power to change that price wants to change it Then it is the "equi- 
librium price ” The oriher answer is that there are forces operating to 
change it to, say, 75 cents a pound, but tliat they have not yet had time 
to work out That is to say, there are people who both ivant to do and 
can do thmgs which will change the pnce of butter, but who have not 
yet had time to do them In this case also it is important to know what 
the equilibrium price is, even if it merely represents the goal of a 
journey 

Process Analysis 

There is, however, a third possible answer to the question about the 
pnce of butter It is that the price is wliat it is today because of what 
It was yesterday, or on some past day or days If there is a stable re- 
lationship between the price today and the price yesterday, then if we 
know the price on one day we can deduce the pnce on all other days 
The stable relationship is what we mean by a difference equation (see 
pages 416-420), and the derivation of time senes from difference 
equations is process analysis These processes may or may not lead to 
equilibnum values If the difference equation is such that a pnce of 
80 cents today results in a price of 80 cents tomorrow, we have an equi- 
librium situation, and many processes lead to such equilibria Some 
processes, however, such as the growth of a capital sum by compound 
interest, do not lead to equilibrium but to perpetual growth, unless 
the growth itself continually reduces tlie rate of interest There are 
processes of inflation and deflation also which do not seem to lead to 
equilibnum These cases, however, are rare, and the feet that most 
processes converge toward an equilibrium value is ample justification 
of the use of equilibnum models, even though it is always necessary 
also to investigate the processes by which equilibrium is reached and 
maintained Indeed, the stability of an equilibrium cannot be deter- 
mined without knowing the processes which mamtaiTi n 
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Particular Equilibrium 

A price IS in equilibrium, then, when nobody who wants to act so 
as to change it has the power, and when nobody who has the power to 
change it wants to do so That is, a price is in equilibrium when those 
who have incentive to change it have no opportunity and those who 
have the opportunity to change it have no incentive Similarly, a firm 
IS in equilibrium when tliere is no opportunity to act so as to increase 
Its profits and no incentive to act so as to lower them An industry is 
in equilibrium when tliose who have opportunity to expand or con- 
tract It have no incentive to do so and when those who wish to expand 
or contract it have not die opportumty The equilibnum o£ a smgle 
firm, a smgle individual, a single mdustry or group of mdustnes, is 
known as "particular equilibrium " 


General Equilibrium 

The equilibrium of any parUcular part of the system, however, is 
always determined by certain external data A firm in perfect competi- 
tion, knowing the prices of its products and of its inputs, will seek to 
discover the eqmhbmm quantities of input and output, and for each 
set of prices dieie will be a corresponding set of equilibrium quantt- 
ties For the economic system as a whole, however, there are no exter- 
nal prices or even fixed external quantities All pnces and quantiues 
are decided by individuals, choosing what they believe to be the best 
alternative in the given circumstances But m the case of most indi- 
viduals at least part of the external arcumstances which ^em their 
decisions consist of the results of the decisions of othm That is, the 
decisions of some organisms form the opportunities of °“>«s A firm, 
say, fixes a price, but the price it fixes is part of the data on w^ i 
Jstomers base their decisions The final problem of the theory d 
equilibrium, then, is to investigate the consistency of the '^‘^^brium 
pJsmons of the various organisms m the system J 
of general equilibrium It has to deal with the ulti^te determm 
of die system of prices and quanunes of all commodities 

Mutual Determination in General Equilibrium 

What we have in economic life is not had only 

as asystem of A would be determined 

three organisms, A, B, and G The p ^ ^ 

;Sprr“of"^dtSa -V- of B would be 
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deternimed in part by the positions of A and C, and the position of C 
would be determined m part by the positions of A and B This looks 
at first like arcular reasoning In fact it is not, for given the attnim- 
stances which belong to the system as a whole and the schedules or 
functions which shoiv how the position of each organism is related to 
the position of the other two, we can find the equilibrium position of 
all three A mechanical analogy is that of three balls in a bowl The 
equihbnum position of any one ball depends first on the shape of the 
bmvl and on its own size and second on the position of the other two 
balls Nevertheless, there is a perfectly definite posmon of equilibrium 
of all three balls lying in a trefoil arrangement m the bottom of the 
bowl The same is true no matter bow many balls there are, m the 
absence of fnction (imperfect competition') Even if friction is intro- 
duced mto the picture, there is still a limited range of possible posi- 
uons of equihbnum 

Ultimate Determinants of the System 

We can carry the analogy even further In the mechanical problem 
of the balls m the bowl we need to know three sets of data before the 
problem can be solved (1) the size and shape of the bowl, (2) the size, 
shape, and number of balls, and (8) the prmciple of equihbnum — ^in 
this case the principle of the balance of the forces of gravity and of 
reaction In the problems of economic equihbnum it is also necessary 
to knoiv (1) the external obstacles to the production of want-satisfac- 
tions, (2) the nature of the wants and resources of the organisms con- 
cerned, and (3) the pnnaple of equihbnum — that is, the situation 
under which the net balance of forces produces no change General 
equihbnum models can be set up with varying degrees of generality, 
depending on what we regard as "given”— i e , as external obstacles 
to the system The "givens” of the less general model should become 
vanables to the more general 

The "Market Model” 

Thus we can set up a model of a pure market in which the "givens” 
consist of tlie quantities and distribution among the marketers of the 
stocks of all exchangeables, both goods, sccunties, and money Then 
the wants of the marketers can be expressed as preference ratios (see 
pages 69-60), and the “pnnaple of equilibrium” is that of "clearing 
the market, ’ a pnnaple which may be expressed in several ways We 
that the equihbnum pnce system is that at 
which the quantities offered for sale and the quanuties demanded for 
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purchase of all commodities are equal Another way of putung the 
same thing is to say that at the equilibrium price system the sum of 
what marketers are willing to hold of all exdiangeables is equal to the 
quantity which is there to be held, or is present in the market 


The “Normal Price" Model 

We can now go on to release the assumption that the stocks of ex- 
changeables are constant, and develop a model of the general equihb 
rium of "normal price " In this case the basic “obstacle" or limitauoa 
of the system is the existmg quantities of factors of production The 
"nature of the organism” is represented by the production functions 
and utility or preference functions of the firms and households in the 
system The principle of equilibnum is the principle of maximuia 
advantage, especially in the form of the principle of equal advantage 
The existing set of prices of all goods and services determmes the dis- 
tribution of income among occupational groups and industnes If dus 
distribution is such that tliere are people who feel that then position 
can be improved by moving their resources, whether labor, land, or 
capital, from their present occupation to some other, equilibrium has 
not been reached, for resources will move The movement of resources, 
however, will itself change the set of prices, diminishing those in area 
into which resources are moving, raising those in areas out of which 
resources are moving, and this adjustment of prices will itself move 
the system closer to a position of equal advantage 

Normal price models can be constructed in considerable vanety, 
depending on the nature of the assumptions Thus we can 
Seen fhort-run and long-run 
fixed capital, for instance, is assumed not to be 
pations, the latter in which it is We can also distinguish ^ween^ 

S^ve and monopolistic Si 

of mobility of resources assumed The pnnaple of equal a^^ant ^ 

.d..n-S=. - » J 

only thK mwanent will oke 1’'*“,?^ rat,ii,lii)i»l 
occupations when movement is • equilibrium is relauve to 

of a society may limit movement and Y ^ but if move- 

.to fani^k, Uinfi toon, m 

ment is prevented the situation may be regarded as an equ 


The Stationary State 
The most “long run” 
stationary state This is a 


lition where populauon is constant 
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numbeis, age composition, and skill, and where stocks of capital goods 
are liketvise constant m size and composition People are bom and 
die, and goods are produced and consumed, but births equal deaths 
and production of each good equals its consumption Pnces are stable, 
so IS the quantity of money and of all other assets The question as to 
whether interest and profit can exist in a stationary state is someivhat 
m dispute, if it exists, however, it must be stable in amount 


The Subsistence Theory 

The model of the stationary state implies that population growth 
IS a function of economic variables, especially real incomes, and also 
that capital growth is also a function of, say, the rate of profit This is 
the essential assumption of the “classical'’ model, associated especially 
with Malthus and Ricardo If the stationary state is to be stable, in 
the sense that all economic processes lead toivard it, it must also be 


assumed, at least beyond a certam pomt, that increase in population 
leads to a decline in real income per head, and the increase in capital 
stock leads to a dechne in the rate of profit This is the essence of the 
unjustly despised "subsistence theory,” both of wages and of profit 
The proposition that per capita incomes will be lower at larger popu- 
lauons, techmques and natural resources being constant, is an apph- 
cation of the "law of diminishing returns” (page 588) Applying larger 
and larger quantities of labor to fixed natural resources (land) will 
eventually result in declming average physical product 
The subsistence theory is illustrated 


in Fig 108 Here the population is 
measured horizontally, and the per 
capita real income, or "standard of 
life,” IS measured vertically Curve /iA 
shoivs what standard of hfe can be 
maintained at each level of population 
The populauon at which the sUndard 
of life IS a maximum (NB) is called the 
optimum population (ON) 

The subsistence theory of wages of 
the classical economists is baaed on 



PojpobboQ 

Flo 108 The Subsistence 
Theory 


&e assumption of some such curve as AA, plus the assumption that 
there is some standard of life at whidi the population (in particular, 
the working population) will just maintain itself This standard of life 
IS the subsist^e level ” It is not a level of physical subsistence neces- 
sarily, for. as Ricardo himself recognized, the “subsistence level” may 
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be purely convendonal It depends on the degree to ■ 

^events the successful rearing of children We aSme .h' "’T 
th^e rs sc^e standard of life below which the people i.fll’ri 
chi drra that the population will decline and aboie which tbe'ptcT 

wdlra^esonrany children that the populati^ 

OS u this standard of life. Then ST is the popnladcm at whhff 
stan^ ran be mantained. If the population is smaller than ST f- 
OAf), It will ^w, and the standard of life will decline to OS If L 
population IS lar^ than ST, it will decline, and the standard of hft 
will rise to OS. The subsistence level, therefore, is an equilibriBtn 
iCT’el of the standard of life, a rery long-run equilibrium, it is true 
but nevertheless talid as a statement of tendenq’. 

The Disnial Science 


It is not difficult to see hotv this theory led to condunons ahidi 
justly earned for political economy the title of the "dismal sdence” 
For if it is the subsistence level which determines the long-run equi- 
librium of the standard of life, there is no ullimole hope for the ad- 
vancement of mankind through an improvement in the techniques of 
production. If techniques of production improte, there will heads! 
in the average physical productivity for each quantitj' of labor applied 
That is, the whole curve JA will rise to a pnatiaD A'A', infficaimg 
that at each level of population a higher standard of life can be main- 
tained than before 

Suppose, then, that with a population OM (= ST) in equilibrima 
at a subsistence level MT {= OS) a sudden iraproiement in techniques 
or the discovery of new natural lesaurccs or land raised the cur.e AA 
to a position A'A'. The standard of life svould of course increase from 
MT to MT' But alas, this blessing would be merely temporary. The 
standard of life MT' being above the subsistence !e\el MT, the popu- 
lation would set itself to breeding, children would cease to empire at 
untimely ages, and the population would groiv, M it grrw, the staad- 
ard of life would decline until finally the population had risen W SV 
and the standard of life had sunk once more to the subsistence leiel, 
OS. The effect of an improvement in the productive effidenq of labor 
therefore, in the absence of any change in the subsistence level is 
eventually to allow a larger population to estist, but in precisely the 
same state of misery as before This is the nightmare of the Rereiend 
Mr Malthus, and a real nightmare it is in many stages and types of 
society Shelley was unjust when he remarked that he would latber 
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be damned with Plato and Lord Bacon, than go to Heaven with Paley 
and Malthus ’’ Malthus was also a reformer, but one who saw where 
the only possibility of reform lay — in the raismg of the subsistence 
level Itself by the voluntary restriction of births 


Overpopulahon 

In many societies today, and m most soaeties of the past, the 
Malthusian nightmare is a grim reality The disappointing results 
of the industrial and agricultural revolutions of the eighteenth and 
nineteenth centuries are perhaps in part due to the vast mcrease in 
population which they sponsored The chronic destitution of hun- 
dreds of millions of people in Asia and the failure of improved tech- 
niques to improve their lot perceptibly may also be attributed to the 
evil influence of propagation restrained only by the checks of famine, 
pestilence, and ivar Indeed, the fantastic difference in the standard of 
life betiveen the western and the eastern worlds is due more than 
anything else to the differences m population density m relation to 
natural resources If the United States had a population of a tliousand 
million the majonty of her people would be reduced to the starvation 
level simply because the limited land area, however highly cultivated, 
could not be forced to feed adequately such a mighty legion of mouths 


Population m Developed Countries 

In the 1930's it looked as if a new danger tlireatened tlie western 
world — that of race suicide In many civilized countries tlie growth of 
economic consciousness, and especially of economic calculation m the 
planning of family size, coupled with easy methods of birth control, 
had brought the net reproductive ratio' down below 1, and it looked 
as if the populauons would eventually die out In terms of Fig 108 it 
looked as if the subsistence level liad risen, say, to OR, above the 
maximum possible standard of life In tliat case no equilibrium is 
possible short of zero, for no matter what the size of the population. 
It will not be willing to produce enough children to reproduce itself 
These fears seem to have been largely dissipated by the remarkable 
increase in birth rates and reproducUon rates in the forties and fifties, 
in the United States, for instance, the number of births in the 1940’s 
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was about double the number in the 1930’s In no small i. 
seems to be a result of rising teal income, and we thex^^S? 
possibility (hat the “Malthusian specter" may be a r^n. f ^ 
developed as well as for the undeveloped countries In the undevel 
oped countries the Malthusian pressure arises because earno^c 
culation IS not present in the production of children Even when 
economic calculation is present, however, a sufficient nse m uicome 
may bring most families to the point where they can afford three or 
four children In developed societies nearly all children survive so 
foat a four-child family pattern may lead to a very rapid rate of popu- 
lation increase Thus we may have two Malthusian problems-one in 
societies where people have children because they cannot afford them, 
and one in socieues where they have them because they can 


The "Subsistence Theoiy" of Profits 

The idea of a stationary state implies something hke a "subsistence 
theory" of profits as well as of ivages If we suppose that capital is 
accumulated because of the hope of profit, then the cessation of accu- 
mulation must depend on the ^minution in profit rates as accumula- 
tion proceeds If we suppose that there is some rate of profit at which 
there is no accumulation, above which there is positive accumulation, 
and below which there is decumulation, and if we further suppose that 
an increase in the total stock of capital, other thmgs bemg equal, will 
diminish profits, then the growth of capital is seen to be very much 
like die growth of population Fig 108 will now illustrate capital 
growdi as well as population growth, measuring the rate of profit 
along Oy and the total capital along OX If AA is the "profit curve" 
and OS is the “subsistence rate" at which accumulation just ceases, 
capital will grow to OM Technical change, of course, may raise the 
profit curve to A'A', m which case capital will grow further to SU 
The classical economists believed that the real wage of the human 
population depended directly on the total capital stoifit— this is the 
essence of the "wage fund" theory The dynamic course of a soaety 
was then seen as a "race between population and capital " If capital 
grew faster than population, wages rose and profit declined If popula- 
tion grew faster than capital, wages fell and profits rose No matter 
how many times, however, the populanon curve was raised by the 
growth of capital, or the capital curve raised by the growth of popula- 
oon, or both curves by technical discoveries, the time would eventu- 
ally come when the limits of change had been reached and both ivages 
and profits were stable at the subsistence level. 
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The Example of Ireland 

This "Ricardian” model is usehil m explaining many dynamic 
processes in economic history The history of Ireland is an admirable 
example of the Ricardian dynamic at work When the potato ivas 
introduced into Ireland m the seventeenth century, the population 
was about two milhon or less Under the stimulus of the increased 
yield of foodstufis per acre the population rose to over 8 million by 
1841 The failure of the potato crop m 1845 and 1846 led to famine, 
starvauon, great mortality, and emigration which finally reduced the 
population to a bttle over four milbon by 191 1, a level at which it has 
remained, largely because a me m the conventional "subsistence 
level” has been reflected in a very late age of marriage 


Stagnation in the Stationary State 

The Ricardian model is not, however, wholly satisfactory because 
of Its neglect of the possibility of stagnation as the stationary state is 
approached In the stationary state, as we have seen, there can be no 
net saving or investment, so that consumption must be equal to 
production It may be, however, that the consumption function does 
not permit rero net savmg at full employment, m which case the 
stationary state will be characterized by underutilization of resources 
and unemployment The possibihty of stagnation in this sense de- 
pends on the extent to which the consumption function nses as time 
goes on and as capital increases If the rise is sufiiaent, then a station- 
ary state with full employment is not impossible It cannot be as- 
sumed, however, that the appropriate rise is automauc It depends on 
the institutions of the society as well as on the more basic economic 
prmciples, and hence there may be a strong case for public policy 
directed toward raismg (or even m some cases lowenng) the consump- 
tion function as investment proceeds and capital accumulates 


Dynamic Equilibria 

The question of the application of the equilibrium concept to 
dynamic processes tliemselves is worth some attention, even though we 
^not explore it fully A process through tune may be said to be in 
dynamic equilibrium if the rates of change of its essential vanables 
are constant Thus, a population is m dynamic equilibnum when it 

at a constant rate, m such a way that its 
birth and death rates (per cent per annum) are constant, though of 
course not equal one to the other Then the age distributionfthe 
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proportion of individuals m each age group, is likemse constant, 
althou^ the total number of individuals changes Similarly, an eco- 
nomic system might be said to be m “dynamic" equilibnnm it its 
total stock, inclnding both things and people, chan^ at a constant 
rate (per cent per annum) and if the rates of production and con 
sumption of all items of die stock increased at the same rate It may 
be doubted whether such a conception of dynamic eqmlibnum is 
of great importance m interpreting economic change, for there is no 
“natural” tendency for society to conform to it It is a much more 
artificial concept than that of the stationary state, for the latter is at 
least a historical possibility, whereas there is no parucular reason why 
a society should ever be in dynamic equilibrium 


"Expectationar Equilibrium 

In the progress of an economic system through time another aspect 
of the equilibrium concept becomes important This we may call 
"expectational equilibrium” a condition m which the expectanons 
of the various organisms of society arc mutually compauble and are 
fulfilled The data upon which aU economic jud^ents are teed are 
in part expectations of future circumstances Thus the fanner in 
Sanung a « guided by wbat he expects the future price to be, 
L It is^that price, and not the present one, which wll detente *e 
tjrofitability of his enterprise Similarly, in purchasing equipm 

will look to his expectation of -teCu 

Suppose, for mstance, ttat a , 

uon that the price of wheat is to b 5 ^ 

miller bases his decisions on the a* least one 

evident that both th«e ^ therefore, is the symptom 

must be disappointed ®‘^P“T^;ever. the concept of disap 
of "expectational expectations are vague, 

pointment is not ^ Hence^he presence of uncertamty 

disappointments are vague a uViruim not a “point” but a 

“cloud.” shading away mto varying degrees ois 

Disequilibrium in the Business Cycle *,equi!ibnom 

By far the most important source o ^ P ^ any 

to „ 4= iW 1” “ 

one moment is the result or 



EQunjBRiuM, Process, and Policy 713 

these goods is determined by the expectauons of the future Con- 
sequently, It may very well happen, and frequently does happen, that 
the stream of goods coming on the market does not ' fit' the present 
structure of demand The goods were produced in anticipation of a 
demand which does not now exist A good example of such disap- 
pointments occurs in the business cycle During the boom business- 
men are optimistic and expect a greater demand for their products 
than actually exists when the products begin to come on the market 
The crisis occurs when there is a general discovery that expectations 
of demand have been too optimistic The goods realize lower prices 
than had been expected, businessmen take losses and become pessi- 
misuc, and a depression follows 

Difficulties of Expectotional Equilibrium 

In expectational equilibrium, then, a society would so distribute 
Its resources that current output could ahvays be sold at the expected 
prices The whole history of capitalism proves that expectational 
equilibnum is very difficult to attain, for the failure to attain it is 
that most characteristically capitalist phenomenon, the business cycle 
It IS easy to see the reason Decisions to produce are taken by one set 
of people, deasions to invest, i e , to own goods, and to consume are 
taken largely by another set of people 'The greater the division of 
labor in this regard, the more likely are expectations to be disap- 
pointed, for each group acts more or less independently of the others 

NORAAATIVE ECONOMICS 

A distinction is frequently made between "positive” economics, 
which contents itself with analysis and description, and "normative” 
economics, which goes on to judgment and prescription, and which 
attempts to state not only what is or what mig^t be but what ought to 
be Some economists have aigued that economics as a discipline should 
confine itself to posiuve statements about what is and should avoid 
discussions of normauve statements about what ought to be In so far, 
however, as the method of economics is applicable to the clarification 
and analysis of normative statements, there seems to be no reason why 
It should not be applied In their writing also economists have seldom 
confined themselves to positive statements, but have usually gone on 
to suggest normauve implicauons of their analysis 

The "Welfare Function" 

A normative statement takes the form A is better than B It implies 
therefore that the various alternatives in which we are interested r an 
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be otdeted on a line so that any alternative on one side of any point 
is regarded as "bettei” tlian any alternative on the other side of n 
This is what is generally meant by a "welfare function " In economics 
we can postulate a welfaie function such that all alternative positions 
of the economic univeise (i e , all combinations of pnces, outputs, 
incomes, and all other economic quantities) can be oidered or ar- 
ranged in this manner The combmation or position at the head of 
sudi a list is the "optimum” position All value judgments imply an 
ordermg of this nature Immediately, of course, we run into the diffi- 
culty that die welfaie functions of different mdmduak are different 
One individual may even have different ivelfaie funcuons, depending 
on the role he is playing He may say, "A is ivorse than B for me, but 
better dian B for the countiy” Economics cannot say which of all 
possible welfaie functions is itself the "best ” It has been shoiwi by 
Kenneth Arroir that it is not even generally possible to “add up" or 
odienv-ise combine the welfare funcaons of different individuals into 
a “social welfare function" to which they will all voluntarily consent 
Other social sciences may be able to say something about the ivay m 
which compromise social welfare functions are denved from discus- 
sion and political aamty Tlie conmbution of economics, however, 
lies mainly in the analysis of die foimal properties and plausible gm 
eral characteiistics of welfare funcaons, especmlly those which mvolve 
economic rariables These pioperties and characterisucs are similar 
to diose of utility or production funcuons 


“Value Analysis” 

We can, dierefore, perform something with the tools 
andysis which might be called "value analysis, and which hould be 

of “goodness " Th*** economic 

ends of economic poliq (1) ui ^ m eouality in 

short-iun stability of the allocation of 

the distribution of income, (4) absence o of 

lesouices among diffeient “ ^diues, occupaaons. or 

freedom of personal choice m regard to commom , r 
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inodes of life, (6) the degree of satisfaction with the human relations 
involved in economic processes This list is by no means exhaustive, 
It covers, however, a good deal of the territory 

Possibility Functions Relating "Ends" 

The task of value analysis tlien is tivofbld It is to examine the 
"possibility functions” which limit the achievement of these subordi- 
nate ends We want to know, that is to say, what combinations of these 
subordinate ends are possible or compatible We may not be able to 
plot the whole range of this function, but we need to know something 
about Its margmal properties We need to know, for instance, at least 
roughly, what we have to give up of one end in order to gam more of 
another If, for instance, we achieve greater equality of income, does 
this mean that we must accept a slower rate of economic progress, if 
we increase tlie rate of economic progress, does this mean that we have 
to pay for this in a certain rate of inflauon or in tlie restriction of 
mdividual choice or in tlie development of strained human relations 
and cultural disintegration, if we have wide freedom of personal 
choice, does this mvolve us in wider fluctuations of employment? The 
answers to these questions depend on tlie empirical nature of the 
system as it is, they do not involve any judgments about tlie welfore 
function, or what ought to be Without some knowledge of the pos- 
sibihty function, however, our welfere judgments may be irrelevant 
There is no point in wanting the impossible or in crying for the moon, 
and the essence of the intelligent value judgment is the selection of the 
best out of all possible situations 

Welfare Orderings of “Ends" 

In order to find the "best” situation, however, we must have a wel- 
fare function, and even though we cannot specify that any particular 
welfare function is tlie "nght” one we can explore certain general 
properties of welfare functions as a safeguard against partial and 
uninformed judgments Thus we can assert witli some confidence that 
no smgle subordinate end can serve as a measure of welfare as long as* 
there are others which may compete with it or complement it A “law 
of diminishing returns" is likely to apply to the welfare ordering of 
any single end, such as economic progress, if the quantity of otlier ends 
IS held constant If we suppose for a moment tliat "goodness” can be 
measured along the 0, axis of Fig 108, and a subordinate end, say 
the rate of economic progress, along the OX axis, the welfare funcUon 
may be expected to have the general shape of the curve AA. At sirialW 
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values of the "end” an increase in the end increases welfare, but the 
rate of increase diminishes with increase in the quantity of the end 
achieved, there is a maximum “goodness” beyond which increase m 
the end actually diminishes welfare Every virtue is a vice if earned 
to excess, and every vice a virtue if m small enough quantity In con- 
sidenng, therefore, whether we want "more” of any particular objec- 
tive we must consider first what is the “cost” of this increase in tenns 
of other objectives given up, and second what valuation we place on 
these gams and losses The formal solution is, of course, that we should 
push oacb objective to the point where we estimate the margmal gains 
involved in pushing it further to be just equal to the value of the 
margmal losses involved m the other objecUves sacrificed Fomially, 
that IS, the choice between progress and stability, or betiveen equality 
and liberty, is not essentially different from the choice between ham 
ande^ 


Economic Progress 

To develop explicitly the implications for economic policy of the 
above principles would require a separate volume It may not be in- 
appropriate, however, at this point to illustrate m someivhat grmter 
detail the nature and relanonships of some of the subordinate olqa- 
tives of economic policy mentioned above We may begin with the 
concept of economic progress, as perhaps the most imporunt single 
end of economic policy Economic progress is not easy to define^ 
measure Nevertheless, almost all would agree that it can be ob^ 
in history There are clearly observable "chains of improvement The 
caidle replaces the rushlight, the oil lamp the cmdle the 

the electric Iiffht the gaslight Similar chams lead from 

that not all change is progress 

Economic Progress os Improvement in Means ^ 

The dilemma is resolved if we detoe 
provement in the means j J'^^an to obtain a given 

whenever a change occurs w ic j ^ or what is the same 

quantity of ends with a smaller quantity of means, 
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thing, to obtain a larger quantity of ends with a given quantity of 
means, then we can affirm that economic progress has taken place In 
the most general terms, tliat is to say, we have defined economic 

progress as the ratio produced general 

Means used 

measure of what is meant by “efficiency”, it may be called the “effi- 
ciency ratio " Tile significance of the efficiency ratio clearly depends 
on the definition of “ends” and of “means ” Ends are the “output” of 
a process, means are the “input " The efficiency ratio, therefore, is the 
output per unit of input It will depend on what we include in output 
and input, and hcnv we measure them The simplest case of a means 
and ends relationship is one in whicli output and input are botli physi- 
cally measurable In this case the efficiency ratio measures what is 
called the technical efficiency of the process Thus, engineers have a 
concept of the technical efficiency of an engine, measured by the out- 
put of available energy per unit of input of fuel or fuel energy Sim- 
ilarly, the technical efficiency of a cow might be measured in terms of 
the output of milk per unit of input of feed 

Technical vs Economic Efficiency 

Technical efficiency, however, is not the same thing as economic 
effiaency, for the inputs and outputs which are of interest to the 
technicians are not the ru/iofe inputs and outputs of tlie process Thus, 
an engine may be very efficient in tlie engineering sense and yet may 
be economically quite useless, either because of its cost or because its 
output of eneigy does not come in a usable form, or because it is in- 
convenient in size, or because it requires so mudi labor to attend and 
maintain it, or for many other reasons Similarly, a cow may be a very 
efficient transformer of feed into milk, and yet may be highly ineffi- 
cient economically, either because she has a short lengtii of life, or is 
unusually subject to disease, or requires an expensive type of feed, or 
an unusual amount of attention 

Although it is easy to see that technical and economic efficiency are 
not the same, it is less easy to define what we really mean by economic 
efficiency Efficiency, it is true, is “output per unit of input ” But what 
are the significant concepts of output and input from the prnnnTnir 
point of view? The ultimate product or output of all economic ac- 
tivity is, as we have seen, an intangible, unmeasurable, but neverthe- 
less real quantity which we call "utility ” The ultimate resource which 
we have to spend in the production of utility is human time, it is die 
inexorable feet that a day is only twehty-four hours long which ulti- 



718 ELEMENTS OF THE MARGINAL ANALYSIS 

mately limits our ability to do what we want The most significant 
concept of economic efficiency, therefore, is that of the production ot 
utility per man-hour of life This, however, is not a quantity which u 
amenable to statistical analysis or to social aggregation, utility is a 
treasure locked in each man’s mmd, and we have no key that will 
enable us to bring tliese treasures out and add them together If we are 
to discuss economic progress from a soaal or statistical point of view, 
therefore, we must find a concept which is perhaps less ulumately 
significant for the individual, but which is more measurable than 
utility This we may find to some extent m an mdex of physical out- 
put, arbitrary as any such index must be A nse in output per man- 
hour of human productive activity, therefore, may not unreasonably be 
regarded as an expression of economic progress 
Some qualification would have to be introduced mto this proposi 
tion where the increase in output per man-hour was accompanied by 
an increase in the disutility of labor or m a decline m uulities elst 
where in the system Such disutilities and utilities are not measurable, 
but we do m fact make judgments about them 


Structure in Economic Progress 

We can therefore use the rate of change of an mdex ot physical out- 
put per man-hour as a rough measure of economic progress Use of 
[his measure, however, must not blind us to the importance of *e 
change in the structure of the economy as economic progress p^ee* 
The wer-all effect of a nse in output per man-hour of some pa^u w 
commodity depends on two things-the mpoHance of the 
S Ts Um proportion of its output to the total output, and on the 
Sic ty of delnd for the commodity It is clear that the m^ m- 
“Va commodity, the greater the total effect rf^r«e i^« 
^t per man-hour Technical progress in ^ 

more significance than a similar technical progress in the production 

°^Thriect of technical progress in the ^ 

on the distribuaon of resources ai^ng ^ ^ ^d 35 tic 

elasticity of demand for f plSSn of other com- 
there will be a transfer of resourc 

modules Suppose, to take an discovery makes it Fss*le 

K perfectly inelastic and that a expenditure of 2 m- 

„ Vi a b»hel " ‘SS b. » »™“ ” 
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tion The same amount of wheat will be produced as before with a 
smaller c'cpenditure of man-time One out of every three men pre- 
viously engaged in the production of wheat will be shifted to other 
occupations The price of wheat will fall relative to the prices of other 
commodities, and this fall m price will drive out the surplus resources 
from the wheat industry A technical improvement m an industry 
whose product enjoys an elastic demand, however, may result in a 
transfer of resources toward tlie improved industry Suppose that a 
technical improvement in the automobile industry makes it possible 
to produce an automobile with a total of 1500 man-hours instead of 
2000 However, if the fall in the price of automobiles which results 
increases their sales from 1,000,000 a year to 1,400,000, there will be 
an increase in tlie total number of man-hours annually employed m 
the automobile industry from 2 billion (2000 X 1,000,000) to 2 1 bil- 
lion (1500 X 1,400,000) 


Importance of “Necessity" Industries 

An important corollary of these propositions is that the develop- 
ment of "luxury" industries depends upon technical progress m the 
“necessity” mdustnes Again we may refer to the peculiar position of 
agriculture Agriculture for the most part produces commodities 
which are the "means of subsistence,” witliout which we could not 
live at all If the labor of an agriculturalist produces only enough food 
for himself and his family, there cannot possibly be any specialized 
industry The existence of nonagricultural occupations therefore de- 
pends on the existence of a "surplus” from agriculture, i e , a surplus 
of food over and above what the agnculturalists themselves eat The 
extent of specialized industry depends on the size of this surplus If an 
agriculturalist produces enough food for three people, society need 
have only one-third of its population in agriculture and can have two- 
thirds m other occupations This proposition throivs a good deal of 
light on the course of economic history It is no accident that the de- 
velopment of towns in the Middle Ages ivas accompanied, and to some 
extent preceded, by the development of improved methods of agri- 
culture (e g , the three-field system) It is no accident either that the 
industrwl revolution of the eighteenth and nineteentli centuries was 
preaded and accompanied by an agricultural revolution the in- 

ti oduction of root crops, four-course rotation, horse-hoemg husbandry 
and scientific animal breeding* 
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Importance of Transportation 

Another corollary to be noticed is that technical developments m 
transportation have a peculiarly great effect on economic progress 
The “extent of the market,” i e , the number of people who can ex- 
change one with another, depends largely on the methods of trans 
portation. Where transportation is poor the market is local, wheie 
It IS good the market may be world-wide Consequently, improve 
ments in transportation may make possible improvements in methods 
of manufacture and distnbution which otherwise would have been 
out of the question because of the limiution of the market Even 
without any technical ducovenes m other industries, an improve- 
ment in transportation by allowmg greater speciahation may result 
in technical progress m these industries, m the sense of output per 
man-hour The development of transportauon particularly affects the 
growth of cities Poor means of communication mean small cities, the 
great cities of the present day owe their existence largely to the de- 
velopment of cheap transportation It is no acadent that the greatest 
CHIP S are on coasts and rivers and that the cheapest transportation is 
by water 


"Costs" of Economic Progress 

In the evaluation of economic progress as an objecUve, account 
must be taken of us "costs" both among its causes and lU effects The 
causes of economic progress he deep in the institutions and pycho 
logical diaracteristics of a societi^-in the nature of the family, the 
practices of child rearing, the basic insutuuons of religion and govern- 
ment, and that mdefinable "spirit” which makes the difference b^ 
tween a stationary, traditi onal soaety and a dynamic and progressive 

and made anima. « 

weeds, and the practice ot planting Kiou enabled the tanner to teed h« 

ground made the fellow ,ej ^,5 nionstious alau^ter at Chnstmai 

stock through the astounding ismlo The increased producutm 

This made selective breeding possible, wth as^ g ^ nmrtahty, and espeaslly 
of food probably was the pnnapal “If century, to which most of the 
in infent mortality, in the middle years o g enabled more babies to 

riK in populauon of the western world is due The techniques 

anS 5.U, provided the possible » feed 

enabled agriculture to produce a lai^ ,j%,ere W m 

hungry mouths ot the new loivns Evct if eultural revolution ilsdf would 

last century 
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one The economist bnngs no special competence to these areas He 
can point out, however, that economic progress almost always in- 
volves the accumulation of capital, which in turn involves a cost in 
terms of consumption foregone The proposition is all the more in- 
controvertible if, as in stnct logic we should, we regard human bodies 
and minds as capital, and the rearing, tiaimng, and education of these 
bodies and minds as investment The rate of economic progress, there- 
fore, will be limited sharply hy the “cost" conditions which limit the 
accumulation of capital 


Accumulahon Difficult in Poor Societies 

The conditions may be of two kinds In poor societies the physical 
difficulty of accumulation is very great AccumulaUon, as we have seen, 
IS the excess of producnon over consumption Where the level of 
production is low, the insistent demands of the bare necessities of 
consumption press continually against meager outputs, and any ac- 
cumulation IS very difficult TTicre must be, in fact, m each type of 
society some level of output below which accumulation is impossible, 
for as soon as anything is produced, the urgent need for consumption 
swallows it up This explains the great difficulty experienced by any 
poor soaety m makmg progress, the degree of "abstmence" (i e , 
restriction of consumption) necessary for accumulation represents a 
disuulity greater than can be endured Below a certam cntical point, 
therefore, the level of which depends, of course, on the character of 
the people and the society concerned, progress is impossible The 
society treads an endless treadmill of poverty, low production makes it 
impossible to accumulate, and without accumulation there can be no 
mcreaK in production This is seen most clearly in relation to "human 
capital”, a society with a low food output will suffer from malnutn- 
non, which will sap the energies of the people and make them in- 
capable even of applying techniques which they know to increase their 
production of food We do not even have to go outside the boundaries 
of the United States to find communities in this mndi tmn^ and it is 
the condition m which the majority of mankind still finds itself 


Unemployment in Rich Societies 

On the other hand, once a certain criucal point has been psiy e d , 
progress becomes almost mevitable Once it becomes possible to ac- 
cumulate, accumulation increases output and hence makes more ac- 
cumulation all the more easy The greater the output of a society, the 
less disutility is mvolved m the “absunence” required for accumula- 
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tion A savage society will have to deprive itself nf 
order to accumulate, our oivn society^eed only r stct 1 ^®““" 
non of superfluities As accumulation proceeds! and a 
richer in consequence, a new factor emerges which restricts ^ 

accumulation^d grcnvth in wealth-un^ployment Srh^vftl 

r^y exammed some of the complexities of this problem m Part II 
and we need not repeat that analysis here, save to mention that m 
structure, and espeaally its monetary mstitunons, may aeate a siti™. 
non in which a society is unable to accumulate and consume as much 
M It can produce This is the liimtation with which rve are mm 
familiar, and it bulks larger in our imaginations Nevertheless, if m 
are to have a proper sense of proportion, we must realize that the 
greatest part of the world’s problem is not unemployment, but lack of 
productivity 


Significance of Foreign Investment 

In this connection the institution of "foreign investment” or the 
‘ export of capital” — conceived m its broad sense as investment by 
one region m another— is of great importance A region “exports 
capital” if It exports a greater value of goods and services than it 
unports, conversely, a region "imports capital” if it imports a greater 
value of goods and services than it exports By this means some ac- 
cumulation of one region may be heated in another, even though still 
owned by the inhabitants of the first Thus, Americans might export 
machinery to Brazil, not receiving anything in return but m some 
■way retaining the ownership, if not the title, of the machines con- 
cerned A capital import by a backward area may easily be the means 
of lifting It over the critical point of no accumulation, and may set it 
on the upivard spiral of progress Similarly, a capital export by a rich 
area may help it to stave off unemployment and may result in the 
production of goods which othenvise, for lack of a market, might 
never have been produced at all When properly applied, therefore, 
capital export and import are twice blessed, and may help to solve the 
problems both of excess and of deficiency 

Progress and Stability 

Let us now take a brief look at some possible relations betiveen 
economic progress and other subordinate ends of economic policy 
There is some reason to suppose that higli rates of economic progress 
are likely to produce short-run instabibty in the economy, both infla- 
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tion when investment proceeds faster than is consistent with a stable 
price level, and depression when investment takes a cyclical down- 
swing in a society accustomed to lugh rates of saving "niere is some 
possibility, on the other side, that fluctuations up to a pomt may con- 
tribute to economic growth, through the weedmg out of inefficient 
firms and processes and the stimulus which comes to investment 
tlirough necessity in hard times Both these possible relationships are 
highly speculative, but their possibility is disturbing It may be that 
if we are too successful m promoting growth we do so at tlie cost of 
violent instability, and if we are too successful in promoting stability 
we sliall end m a nirvana that stultifies growth 

Progress and Equality 

Another important objective of economic policy is that of making 
the distribution of income more equal If the utilities of income to 
different individuals could be compared, the total social utility would 
be maximized when the marginal uulity of income to each individual 
IS the same Suppose, for instance, that the marginal utility of A’s 
income ivas 5 utils per dollar, and of B’s income was 8 utils per dollar 
Transferring a dollar from A to B would result in a loss of 5 utils to 
A but a gain of 8 utils to B — a net gam of 3 utils to society as a whole 
It would therefore pay to transfer income from A to B until their 
marginal utilities were equal This is as far as the marginal analysis 
carries us We cannot draw from this proposition the conclusion that 
all incomes should be equal, for it is probable that tlie utility func- 
tions of different people are different A man for whom the marginal 
utility of income declines rapidly with rising income should therefore 
have a smaller income than one for whom marginal utility declines 
slowly In other words, they should be richest who most enjoy riches 
We may well feel, however, that tlie task of deciding who enjoys 
riches most is one that can hardly be left to the judgment of a legisla- 
ture, and that so refined a principle is incapable of instrumentation 

Progressive Taxation 

Nevertheless, the pnnciple of diminishing maiginal utility of in- 
come IS used, with some reason, to justify the principle of progressive 
taxation Although we cannot assume that the utility schedules of all 
men are the same, they are probably not widely different Conse- 
quently, It IS not unreasonable to assume that a dollar taken from a 
nch man and given to a poor man increases its total utility by the 
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transfer In effect, this is what progressive taxation achieves What 
degree of inequality is regarded as proper is a matter for the moral 
judgment 

The Dynamics of Equality 

There are undoubtedly cost relationships between progress and 
equality tliough what they are is again a matter for speculation In 
rich societies greater equality of income, by providing mass markeb 
and increasing consumption, may favor economic growth by lessening 
unemployment In a poor society, however, economic growth may 
require quite sliarp inequalities, and too great equality might con- 
demn the society to stagnation A society of uniform mass poverty can 
hardly hope to accumulate or to concentrate resources in the hands of 
the innovators At first economic growth frequently seems to accen- 
tuate inequality, as those few who participate in it draw away toward 
higher incomes from the mass of the society which still remains in the 
primitive condition The end result of economic growth, however, 
seems to be a more equal distnbuoon at the higher level, when all 
membere of the society have been caught up in the more productive 
culture As the pioneering middle class moves out of the morass of 
umvenal and equal poverty, inequality increases, but if the progress 
continues, the whole society is gradually drawn up into the plateau of 
universal and relatively equal comfort— a condition which we would 
be happily approaching in the more advanced countries, were it not 
for the specter of war 


The Attack on Economic Rent 

A premature attempt at too great an equalization of incomes, dien. 
may Ltroy productive activity and may hamper economic growth by 
S awa; L rewards Out of our analysis, dierefore, comes a p«« 

Economic rent we have defined as any payment “ 

factor of production in excess of what is „ 

in continuous service If such an excess is a s 

regulation, theie will be no dimmution in tlie * Jthe 

Spiled But if taxation digs deeper Uian thb surplus attach fa 

adversely affected The advice is good that 

find the economic rents We J or that the income 

economic rent is peculiar to the inco ^ 

from land is all economic rent A great deal of labor 
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nomic rent, and m part the services of land are a "produced” com- 
modity with a quite definite cost We cannot even assume, tvith Henry 
George, that increments in land values are "economic rents” The 
increment of land value may be in many cases the reivard of pioneer- 
ing, and if full taxation of land values had been m effect in the mne- 
teenth century, it is probable that the great westward expansion of 
the United States would never have taken place, for the expectation of 
rising land values was one motive which inspired the pioneers to m- 
vest their lives and comforts in the development of an empty conti- 
nent It IS probable that a properly constructed income tax falls to a 
very large extent on economic rents In so far as it apphes to all oc- 
cupations It does not aSect relative profitabilities, and so cannot be 
escaped by shifung occupations It may have some effect in reduang 
activity where the amount of labor offered by an individual is ivithin 
his control, especially where the marginal rates of taxation are high 
It may have some effect in discouraging nsky innovation, especially 
where this may lead to highly irregular mcomes, as the high tax rates 
of the successful years are not offset by the losses of poor years There 
does not seem to be much direct evidence, however, that these effects 
are serious at the degree of progressiveness which prevails in the 
Amcncan tax system, though in so far as the deleterious eSecte are 
cumulative they may not show up m the short run 


Progress and Misallocotion 

Economic progress, as we have seen, inevitably involves the redistri- 
bution of resources among various occupations Such redistribuuon, 
however, is mevitably accompanied by losses to the owners of re- 
sources, whether capital or labor, m a declining occupation and gains 
to those in an expanding occupation The best soluUon to this prob- 
lem IS mobility— that is, rapid redistnbuuons of resources in accord- 
ance with new structures of demand Sometimes, however, mobihty 
may not be possible, or may be costly, as m the case of highly specific 
equipment or skills Such unavoidable losses may properly be chaiged 
as part of the cost of economic progress, and it seems unfair to malrp 
those on whom they normally fall bear the whole burden If, however 
these costs are chaiged to the innovator, we run grave risks of sup^ 
pressing progress altogether Consider, for instance, the philosophy 
of equalizing compeutive advantage”~a theory which has been ai> 
plied, for instance, both to the tanff and to the taxation of chain stores 
Tariffs are sometimes justified on the grounds that the tanff should 
compensate for the lower costs of the foreign producer, and chain 
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store taxation is justified on the erounds th,t 

costs than independents Such aTcmne altT 

would have taxed railroads tn th at an earlier date 

coinpetetnththein.pow.t‘:stT;;j^^^^^^^ 

compete with them, and even spades to the point tterfini 
could compete with them This is not to say that sLetv a® 
those dispossessed by technical progress or by chanires in dem 
its effm^should be directed 

yrd fieeaing the existing structure by taxes and subLd.es. anS 
compensation ,s to be pven it should be charged to society as^ whole 
The problem of evaluating the market structure of a societv—that 
IS. Its competitive, monopolistic, or oligopolutic nature^is one of 
^at difficulty From the point of view of allocation and distribution 
toe u a strong case agamst monopoly, as we have seen (pages 654- 
660) Too much compeution. on the other hand, may be imnncal to 
economic progress, for unless there is some degree of monopoly protec- 
tion the fruits of innovation cannot be enjoyed by the innovator 
This IS the justification usually given for patent and copyright laws 
Similarly, there are wastes of monopolistic competition m teims of 
undercapacity operation and competitive advertising, but there ate 
also gams in teims of opportunities for variety and decentralization of 
control of information 


Progress, Freedom, and Choracter 

Finally we come to the most difficult problem in evaluation, and 
yet one which cannot be shirked in the total evaluative process What 
IS the effect of various forms of economic life and institutions on 
individual freedom, character, and personality? Perhaps all that the 
economist dare do here is to point to the problem Does the division 
of labor, as even Adam Smith suggested, produce narroiv, lU-rounded 
characters? Does the mcrease of jiower which economic progress brings 
merely enable us to damn oundves all the more easily — ^to satisfy the 
evil lusts and ambitions from which poverty would keep us free? Docs 
the increase in tlie scale of organization which results from economic 
development impair personal freedom and the intimacy of personal 
relationships? These are questions to which the economist as such can 
give no clear answers, but which are nevertheless mvolved in any final 
appraisal of economic institutions and policies 

Conclusion: The Dismal Science? 

The condusions of our analysis will be disappointmg to the student 
who seeks a panacea for all our problems In the days of Malthus, 
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economics earned justly the title of the “dismal science," not because 
It was dull but because its conclusions were so depressing to those who 
looLed for a bnght future for humanity The Maltliusian specter sull 
haunts us, perhaps even in tlie developed economies But the Malthu- 
sian hope also remains — that if it is expensive tastes rather than the 
biological urge which limits the giowth of population, a stable and 
rich society is possible ^Ve aie still in the thick of the technical revolu- 
tion, and wheie it is canying us no man can say, but it it does not take 
us to destruction, tliere is at least a reasonable hope that it may take us 
to a new level of society as far removed from past and even present 
civilizations as they were fiom the barbarism whicli preceded them, 
and in which war, poveity, and disease will be effectively eliminated 
There is no cause, however, for undue optimism If the dark 
dynamics of population giowth does not dash the cup of plenty from 
our lips, the darker dynamics of national and ideological warfare may 
do even worse things to us The hope which many once saw in socialism 
and in the conscious control of man's destiny has been dimmed by the 
dreadful spectacle of the communist world — the liquidation of the 
kulaks, the reliance on slave labor, the shocking disintegration of all 
decency and simplicity in peisonal relationships, the monstrous cor- 
ruption and tyranny of the one-ltiin state Tlieic is a dismal science of 
politics as well as of economics, and the attempt to abolish the fiec 
market and to set up a planned economy tuns into economic and 
human diseconomies of scale, the substitution of violence and coci- 
cion for economic advantage as the prune movci of men, and the un- 
speakable honor of the manipulative society 
On tile other hand, it must not be Uiotighl that the economist brings 
uniformly cheerful tidings to the supporters of capitalism Mis icsults 
are profoundly disturbing to any who believe that capitalism with its 
attendant democracy is prcfciablc to any form of planned economy 
The optimism of "laisser faire," if it ever existed, is gone It has be- 
come clear that an unregulated capitalism is liable to serious dis- 
organization, It IS subject to business cjclcs and periodic unemploy- 
ment It may also suffer from more serious ills fiom "secular stagna- 
tion” as opportunities for further accumulation get used up, or from 
a creeping paralysis of political control and monopolistic lestriction 
It suffers perhaps even more from certain sociological diseases from 
a failure to satisfy the deep needs in man for community, for "belong- 
ing to” something greater than himself Hence, nationalism in ex- 
treme forms steps into the emotional gap which capitalism creates, and 
by tlie very growth of state power the foundations of a society ^ac«»d 
on a multiplicity of private insututions is destroyed 
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We must recognize both the contribution and the litnitaum, , 
economic analysis Without a grasp of what it has to offer, we shall 
miss our way among the intolerable complexiues of social life and 
the labyrintliine paths of history But of itself it does not claim to 
provide a complete interpretation of history, we cannot say from 
economic analysis alone whether, for instance, socialism is inevitable 
or whether capitalism will survive It does, however, point toward a 
certain philosophy of history and toward certain possible hnes of 
human development It encourages the hope that we may be able to 
find, somewhere betiveen the ruthless extremes of totalitarian, mono- 
lithic socialism, and rudderless capitalism a developing middle way 
toward a "governed economy," in which the state shall have certain 
clear and perhaps extensive economic functions to perform in its 
capacity as a "governor” of tlie system, but in which *e virtues of a 
"polybthic" society of many diverse and interacung free instituuons 
and free individuals may be piescrved 



PART IV 

MORE ADVANCED STUDIES IN 
ANALYTICAL TECHNIQUES 




INTRODUCTION 


THREE-VARIABLE ANALYSIS 

The greater part of the techniques of economic analysis has now 
been covered in outlme The principal method used has been the 
graphical method There is a good reason why the graphic method 
has proved so useful in economics Economics deals with certain 
functional relationships between various economic quantities, such 
as demand functions, cost functions, and so on The exact algebraic 
form of these functions is usually not known That is to say, we may 
know that the quantity demanded, (q), depends on — that is, is a func- 
tion of — the price, (p), but we are not justified usually in assuming 
any expliat relationship between these two quantities, such as, for 
instance, 9 = 10 - 6p — p’ To write almost any significant economic 
relationship as an expliat equation would be to assume too much 
On the other hand, we know something about the shape and nature 
of these functions, to write them as a purely general function, q = F(p) 
would be to assume too little Graphic analysis enables us to discuss 
the relationships of functions of which we know the general character 
but no more, it is, therefore, extremely well suited to the tasks of eco- 
nomic analysis It has, however, this severe limitation A curve in two 
dimensions can only describe the relationships of two variables If, 
therefore, we wish to describe graphically the relationship of three 
variables, eg, the quantity of A demanded, the price of A, and the 
income of the demander, we must use a surface in three dimensions 

Three-dimensional figures are not, of course, so easy to draw or to 
visualize as two-dimensional ones Fortunately, in most cases there is 
a simple method for expressing the shape of a three-dimensional sur- 
face in a two-dimensional figure This is tlie method of contour Imes 
or “isomers" used in mapping A contour line or isomer is a line on a 
plane surface joining all those points on tlie surface which have some 
other quantity in common Thus in a geographical contour map the 
100-foot contour is the Ime which runs through all points on the map 
which are 100 feet above sea level, it represents the coast line which 

781 



•would exist if the sea rose 100 feet On a weather map the “isohais” 
are lines running through all places having the same barometric pres 
sure, an isotherm is a line running through all places having the same 
temperature, and so on By drawing a system of contours the shape of 
any nonre-entrant surface can be described on a plane diagram, and 
some of the difficulties involved in the construction of three-dimen- 
sional diagrams themselves obviated 

We can also represent relationships of three variables in schedule 
form by drawing a chessboard diagram in which each square repre 
sents a certain combination of two quantities, say X and Y, and the 
third quantity, Z, is written in the square 



CHAPTER 3 A 


THREE-VARIABLE ANALYSIS OF A FIRM 


We may conveniently begm our three-vanable analysis by con- 
sidering the relationships between taio inputs and one output A 
simple pioducbon schedule of the type illustrated m Table 57, page 
587, IS not now sufficient to show all the various relationships between 
the quantities of mput and output If the two inputs are labor and 
land, it IS not sufficient to show how vanous quantities of labor will 
affect the product when a fixed quantity of land is used We need a 
schedule to show not only how much product is produced with vari- 
ous quantities of labor applied to 8 acres, but how much product re- 
sults from the apphcauon of various quanuties of labor to 7, 6, 5, or 
any other number of acres Such a schedule is illustrated m Table 64 
The horizontal rows of this schedule show how much product (tons of 
potatoes) will be produced when the vanous quantities of labor 
(shoivn on the bottom row) are applied to a fixed quantity of land 
(shown at the left of the row) Thus with 8 acres of land 1 unit of labor 
produces 8 tons, 2 units 24 tons, S units S4 tons, and so on This row 
corresponds to the production schedule m Table 57 Similarly, with 
7 acres of land 1 unit of labor produces 9 tons, 2 units 24 tons, 3 units 
32 tons, and so on The columns of the table show how much product 
results from the application of vanous quantities of land to a fixed 
quantity of labor Thus 4 units of labor on 1 acre produce 8 tons, on 2 
acres 14 tons, on 3 acres 19 tons, and so on, reading up the column 
From the complete schedule we can find, therefore, how many tons 
of potatoes will be produced by any combination of quannnes of labor 
and land Each of the heavy figures represents the number of tons of 
potatoes produced by the quantity of land shown at the head of the 
roiv and the quantity of labor shown at the foot of the column in 
which the figure lies Thus we see that 7 acres of land and 5 units of 
labor produce 39 tons of potatoes This table represents not successive 
results but the results of alternative combinaUons of the two inputs 
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Table 64 The Physical Producbon Table 



It should be read "If 7 acres of land are used with 5 units o£ labor, 
then 39 tons of potatoes w-ill result ” In this part of our analysis iie 
neglect the uncerumty of the results, and assume ttet 
combining definite quantities of mputs can altrays be pedicted by 
reference to the production schedule 


"Returns to Scale” 

We have already examined the law of "eventually 
» to to .ppl» » 

Now, however, a new property of the ph^ / ,,toinll 

emerges when there are two variable quantity 

happen to the product both the inputs 

of the other is kept constant running our eye 

are inaeased in the same prop ^ gj* 

along one of the columns or row ^ 

diagonally from the bottom to* mputs are in- 

In *is way we can see what wi p^ foUo,i-ing the iagonal 
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produced, mth 2 units of labor and 2 of land 12 tons are produced, 
with 3 units of labor and 3 of land, 18 tons are produced, and so on 
That IS to say, as both inputs are increased m a given proportion, the 
output also inaeases in that proportion Doubling both inputs dou- 
bles the output, trebhng both inputs trebles the output, and so on 
Similarly, diagonal A shows that 1 unit of land and 2 of labor produce 
7 tons, 2 of land and 4 of labor, 14 tons, 3 of land and 6 of labor, 21 
tons, and so on Along diagonal Cj 1 unit of labor and 3 of land 
produce 12 tons, 2 of labor and 6 of land produce 24 tons, 3 of labor 
and 9 of land produce 36 tons, and so on The student may entertain 
himself by following out other diagonals to see whether this rule is 
univeisal in the figure 

The Laws of "Returns to Scole ” Homogeneity 
This property of a table is called, mathematically, "homogeneity ” 
We shall call it the property of constant returns to scale It means that 
if we take any combmation of inputs and outputs and increase all but 
one in a given proportion, that one must also increase in the same 
proportion Increasing all inputs m the same proportion is increasing 
the scale of the process One thing is a “scale model” of another if all 
the measurements of the one are the same proportion of the corre- 
sponding measurements of the other If we wished to build a scale 
model of the Capitol we would make all our measurements a given 

proportion— say of the measurements of die actual budding 

Similarly, in a process of production, if, when all inputs are changed 
by a given proportion, the output also changes in that proportion, 
then one process is a pure "scale model" of the other, and there are 
constant returns to scale If, ivith all inputs changed m a given pro- 
portion, the output changed in a greater proportion, we should have 
increasing returns to scale If, with all mputs changed in a given pro- 
ponion, the output changed in a smaller proporaon, we should have 
decreasing returns to scale For instance, it, when the quantities of all 
inputs doubled, the quanaty of output more than doubled, we 
say that the process showed increasing returns to scale And if iinrf,.r 
the same arcumstances the output less than doubled, the process 
tvould show decreasmg returns to fn,]^ 

The Confusion of the Two “lows of Returns" 

A great deal of confusion has been caused in ernnn mirt by the 
failure to separate these two quite different "laws”— the law of change 
of maiginal or average productivity, and the law of change of scale 
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All too frequently economists have meant bv 
the pnnciple of eventually diminishing ^ 

'Wsingretums” the postulate of ^ 

Diminishing Marginal Productivity and Substitution. Two Coses 
Now why are we justified in assuming a law of eventuallv . 1 . 
ishing physical productivity? The answer m that the law of d^ih 
mg physical productivity is merely a way of expressing the £1; 

other UnfOTtunately there seems to be no substitute for the depbr- 
able word substitutable "Nevertheless, the concept of substitutafohty 
IS one of the most important in the whole of economic analysis We 
can see the truth of this relationship by examining two extreme cases 
Fixed Piopoitimis. Table 65 is a physical production table m 
which the inputs can be used only m absolutely fixed proportions 
A possible case of this might be the production of certain alloys where 
if the ingredients are used in the nght proportions, the desired prod- 
uct IS obtained, and if they are used in any other proportions, it is not 
Table 65 assumes that two inputs, "A" and "B.” m equal propornons 


Table 65 Fixed Proportions 


Umts of 







“A” 
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0 

0 

0 

0 

0 

30 
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0 
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24 
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0 

0 

18 

0 
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0 
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12 
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0 

0 

1 

0 
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Units of "B” 



Table 66 Perfect Substituabihly 


Units of 







"A" 







5 

15 

18 

21 

24 

27 

50 

4 

12 

15 

18 

21 

24 

27 

3 

9 

12 

15 

18 

21 

24 

2 

6 

9 

12 

15 

18 

21 

1 

1 3 

6 

9 

12 

15 

IS 

0 

0 

3 

6 

9 

12 

15 


0 

1 2 3 

Units of “B" 

4 

5 


will produce an output, but in any other proportions they will 
produce nothing. 

Perfect SubstUu lability Table 66, on the other hand, is the physi- 
cal production table for two inputs which are perfectly substitutable, 
I e , which can be substituted one for the other at a given rate without 
the product being affected Thus m Table 66, 1 of A and 3 of B, or Z 
of A and 2 of B, or 3 of A and 1 of B, or even 4 of A and 0 of B all give 
the same product 12 That is to say, we can use any combination of 
A and B, take away one unit of A and add one unit of B, and go on 
doing this without changing the quantity of product Clearly, this 
could never be the case over tlie whole range, unless A and B were 
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identically similar, or it would lead us to the preposterous conclusion 
that we could make a product without any quantity of an essential 
mgredienti Nevertheless, inputs may be perfectly substitutable over 
. short ranges, though even this is unhkely 

Diminishing Productivity in These Two Cases 

What has happened in Tables 65 and 66 to our "law of eventually 
diminishing physical productivity"? In Table 66 we see that looking 
along any row of the table the margmal physical productivity of input 
B IS constant and equal to 3 That is to say, if we add 1 unit of B to a 
fixed quantity of A, the result is always an increase of 3 units of prod- 
uct There is no “diminishing mai|pnal physical productivity” at all, 
for the inputs are perfectly substitutable Looking up the columns, 
we see that tlie marginal physical productivity of input A is likewise 
constant, and does not decline as we increase the quantity of A which 
we combine with a 6xed quantity of B 

Table 65, on die other hand, shoivs that along any row the product 
remains at zero as the quantity of input B is increased, until the "cor- 
rect" proportions are reached Then the product immediately rises, 
and immediately falls to zero again as the quantity of B is increased 
beyond the correct proportions That is, the maiginal physical pro- 
ductivity, at the point of correct proportions, diminishes very rapidly 
indeed For instance, with 2 units of A and 1 of B there is no product, 
adding one unit of B increases the product by 12 units, the marginal 
physical productivity over that range is 12 Adding another unit of B 
reduces the product again to zero, the marginal physical product is 
-12 With inHnitesimally small units of inputs which could not be 
substituted one for the other the rate of diminution of marginal 
physical productivity would be infinite 

The “Best Proportions" 

In the more usual case represented by our original Table 64, page 
734, the inputs are substitutable to some extent, i e , the proportions 
in which they are used can be varied in some degree Nevertheless, 
they are not perfectly subsututable There will be, as we shall see, 
some proportion which is tlie "best,” and too great a proporuon of 
either input will yield worse results tlian the "best” proportions It 
IS the fact that some proporlions of input are better than others which 
gives nse to the law of eventually diminishing marginal physical 
productivity As we start adding a variable input to a pxed quantity 
of the other inputs we shall first find tliat we approach the best pro- 
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portions The additional units o£ the vanable factor therefore produce 
more than proportionable returns m product, the marginal physical 
productivity of that factor is increasing Soon, however, we reach, 
and then pass, the “best" proportions As our variable factor is m 
creased from this point the proportions get worse and worse all the 
time Consequently, the marginal physical productivity declines, and 
eventually the addition of more of the vanable factor attually lessens 
the product — 1 e , the marginal physical productivity becomes nega- 
tive 


“Increasing Returns to Scale” Frequently Only Apparent 
Thus the problem of "dimmishmg returns,” in the sense of dimin- 
ishing mciTginal physical producuvity, essentially relates to the prob 
lem of the proportions of the mputs used The problem of increasing, 
decreasing, or constant returns to scale has nothing to do with the 
in the proportions of the input quantmes Frequently, how- 
ever, what appears to be variable returns to scale turns out to be 
nothing but a subtle example of variable marginal physical produc- 
tivity For mstance, it is often the case that doubling the sue of a 
factory, the number of machines in it, and the number of men and 
the quantities of materials employed more than doubles the output 
We may be tempted to regard this immediately as an example o 
maeasiL returns to scale, or. as it is often called, “the econoim® 
of largeiale produenon ” However, we have overlooked ^ 

input-management What we have really been doing is to hold 
coLtant the Vantity of one input, management, and to vary Ae 
o“es of 3l the others It is possible that the proportion of m^ 

ssssss 

labor employed on it 

Buf Genuine Variabiirty of Reftims to Scole Is Possible 

This IS not to say, however, that a ScuU 

to scale IS not possible in ecoriomic li e, S P 

to prove It IS perhaps f ® ™ilent," we should not 

all inputs, including the quantity o g . ^ „atute 

also double the output Nevertbele^, t^ are example 

which shoiv that genuine Capitol, scaled doivn to At 

a flea mn jump over a scale ^ l,„,,ever. it could not 

site of the flea If a flea were as big as a man. 
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jump over the Capitol in Washington Indeed, it could not jump at 
all Its legs trauld break This is due to the feet that the strength of 
muscles and bones is proportional to their aoss section, which is an 
area The weight of an object is proportional to its volume Now, as 
the size of any object is increased according to scale, its volume in- 
creases as the cube of the proportionate increase in length, but its areas 
increase only as the square Multiply the length, breadth, and height 
of a flea by 1000 and you will have inaeased all its areas by 1,000,000, 
and all its volumes by 1,000,000,000 You will have increased its 
weight by a thousand times more than the increase in its strength of 
bone and muscle No wonder it would break in pieces! Sizes, therefore, 
and not merely the proportion of the parts, are important m nature 
and account for the different structures of things of different sizes — 
for the slender legs of the insect, the tiny legs of the mouse, the sturdy 
legs of man, the gigantic legs of the elephant, and the flippers of the 
whale 


The same may be true of enterprises A moderately large enterprise 
may be more efllcient than a small one simply because it is bigger 
Quite apart from the possibility of varying the proportions of the fac- 
tors, die very size of an enterprise may permit a better or worse use of 
the (actors employed in it Very large enterprises may be unwieldy, 
and may even break under dieir own weight Very large combinations, 
for instance, have occasionally broken down because of the sheer 
weight of bureaucracy necessary to maintain them The possibility of 
genuine departures from homogeneity in the production schedule 
must dierefore be taken into consideration It is quite possible that at 
small scales there may be "increasing returns to scale," but at large 
scales "decreasing returns to scale” may be die rule 
Graphic Representation The graphic representation of Table 64 
introduces some difficulties not present in the simple cases in Chapter 
28, as here we are dealing with diree quantities— labor, land, and 
product-and consequendy have to use three dimensions, length, 
br^A. and height, in order to represent their relations Consider the 
little boxes in Table 64 containing the product quantities The posi- 
tion of any one of these, relative to die axes OX and OY, show from 
what combination of quantities of land and labor the product figure 
within It IS derived Thus the "box" at the top right-hand comer 
tainmg the figure 54, shoivs that nine units of labor combined with 
nine units of land jneld 54 units of potatoes Now suppose diat on each 

*e figure in 

the box We should then have a solid figure which would give all the 
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relationships between the three quantities, labor, land, and product, 
just as a figure on flat paper will show the relationships betiveen any 
two quantities Part of this figure is shorra in perspective m Fig 109 

If the units of land, labor, and product are extremely small, the 
“steps” in Fig 109 will be smoothed out and will form a surface 
shaped like Fig 1 10 This is the physical production surface Any 
point on the surface, such as Q, represents a certain combination of 
labor, land, and product quantities If we drop a perpendicular, QN, 
to the base, and drop perpendiculars JVO, to OY and NO, to OX, then 
N(l represents the quantity of product produced by an amount OO, 
of labor and an amount OO, of land 

The Total Product Curve 

A perpendicular "slice” of this figure parallel to OX, such as 
0,^Jc,, gives us a curve 0,QP,, which is a total product curve like 
that m Fig 86, showmg the relation between the total product and 
the quantity of labor when the quantity of land is kept constant and 
equal to OO, Similarly, a perpendicular section such as OJ‘^, cut 
parallel to OF gives us a total product curve 0,QP„ showmg the re- 
lation between the total product and the quantity of land, under the 
condition that the quantity of labor, 00„ is constant The “sym- 
metry” of the prinaple of diminishing marginal physical productivity 
IS evident from the figure, the curves 0,QP, and OjQP, have the 
same general shape 

The “Iso-Produet" Curve 

Suppose now that we take a slice parallel to the base plane, such as 
RTR', what is the significance of the curve RQR'* This is a line which 
connects all those points on the surface at which the product is equal to 
SR, that IS to say, it is a "contour Ime" of the sur&ce Its projection 
on to the base, SW5', we shall call an “iso-product” curve or a “product 
contour ”‘ Any point on it represents a combination of input quanti- 
nes which will produce the same output, SR Thus, to return to Table 
64, all those combinations in the product "boxes” which yield 24 tons 
ot potatoes— for example, 6 of land and 2 of labor, 4 of land and 4 of 
labor, and 3 of land and 9 of labor — will he on an “iso-product” curve 
Just as isotherms are lines which connea on a map all points having 
the same temperature, so iso-product curves are Imes connecting all 
points which yield the same product 

> Thu Olive is often called the “isoquant,' being a curve ot equal quantibes As. how 
ever, there are many kinds of isoquants. 1 have thought it better to retaui the name 
given above 
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The S/stem of Product Contours 

It IS dear tliat just as we can represent a mounum on a flat map by 
di awing Its contours, so we can represent a physical production sur 
[ace on a flat diagram by drawing its ‘‘contours,” le, its iso-ptoduct 
curves Thus in Fig 1 1 1 the curve Pj represents all those combinations 
of land and labor quantities which produce 6 tons of potatoes, the 



curve Ps= represents all those combinations of 
titles which pioduce 12 tons of potatoes, an so 
accustomed to leading contoui maps will re y 1 
as a surface-a "mountain" rising up boro the mg g 
IS another tvay of desciibing die facts described in Table 

“Returns to Scale" on the Physical Production Surface 

Let us now see how "retuins to scale ^oth laboi 

ures Witli constant letuins to scale w ^ J 

and land m the same proportion also increase 
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that proporUon This property of the physical production table is ex 
pressed m the physical production surface, Fig 110, by the fact that 
any line drawn from the origin, O, to touch the surface will touch it 
at all points of its length That is to say, a slice of the surface through 
the ongm perpendicular to the base plane, such as OP,Y^ will cut the' 
surface in a straight Ime, OP, To put it m another way, if the surface 
shows constant returns to scale, it must be made by moving a straight 
hne with one end fixed at 0 and the other end moving over a path 
such as YRZR'X 

This follows from a well-known property of similar triangles If 
from any point, Q', on the line OP, a perpendicular QfN' is dropped 
to the base plane, the triangles OQ^N' and OP,Y, are similar There- 


fore, 


Also, dropping the perpendiculars N'O', to OX 


and N’0\ to OY we see that mangles ON'O', and 0Y,0, are similar. 


ON' 

and mangles ON'O', and OY,Y are similar Therefore = 


00 ', 

00 , 


OO* N*0' 

QY* ~ That is, a given proportionate increase in both land and 


labor quantities will cause the product quantity to increase in the 
same propoition If the line OQfP, were curving upward there would 
be increasing returns to scale, if it were curving downward there 
would be decreasing returns to scale 


Properties of the Product Contour Mop 
Most of the properties of the physical production surface can be 
represented by means of a piroduct contour map like Fig 111 The 
use of such a map is therefore a great convenience, as it enables us to 
represent a relationship between three variables on a plane figure, and 
avoids the use of awkward three-dimensional diagrams 
If the production surface is homogeneous (with constant returns to 
scale), then any diagonal from the origin, sui^ as OA, will be divided 
into equal segments by successive product contours If the contours in 
Fig 111 represent a homogeneous production surface and the product 
contours Pj, Pj,, etc , cut the line OA at Oj, o,,, etc , then Oo, = = 

“is®i8 = This rule follows from the defimuon of a homo- 

geneous producuon surface as one in which equal proportionate in- 
creases in both mputs produce equal proportionate increases in out- 
put If there are decreasing returns to scale, successive intercepts on a ' 
diagonal will become larger and larger Then O«o < a^ < anOu < 
®i8®s4> etc Similarly, if there are increasing returns to scale the succes- 
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sive intercepts will become smaller In the case of decreasn^ Kturni 
to scale the “mountam” of the production surface becomes flatter as 
we climb, and the contours therefore become farther and farther 
apart In the case of mcreasmg returns to scale the “mountam” be 
comes steeper as we climb, and the contours get closer together 

The law of diminishing marginal productivity is illnsttated by the 
intercepts made by successive contours on a Ime parallel with either 
axis Consider the line hji As the quantity of labor mcreases, with the 
quantity of land constant as Oh^ the intercepts hjh,, etc, 

eventually increase, indicating the fact that to produce successive 
equal increments of product mcreasmg mcrements of labor must be 
used 

Drawmg the product contours corresponding to Table 66, we shall 
find that they are straight lines running diagonally across the figure 
If, therefore, the product contours have no curvature, the mputs are 
perfectly substitutable The product contours corresponding to Table 
65, where no substituuon is possible betiveen the mputs, have an in- 
finite curvature, for they have contracted to a pomt The curvature of 
a product contour, then, is a possible measure of the degree of sub- 
stitution of the two inputs Where the product contours have a small 
curvature, the substitution of one input for another (represented by 
moving along the contour) does not greatly affect the rote of subsntu- 
tion But if a product contour is curved sharply, as one input is sub- 
satuted for another it takes more and more of the expanding input to 
replace one unit of the contractmg input This is a sign that the mpuB 
are not easily substitutable 


The “Best Combination" Problem 
When there are two variable mputs a probkm arises 
arc many ways of producing a pven output This was not true m 

Sows that to produce 24 tons of potatoes 2 units of ^ 

on 8 acres This is the only way to produce M tons ® ^ 
must therefore be the best way to produce 24 ‘on^ Table 64 
shows that 24 tons of potatoes can be ^ 4 acresaud 

2 units of labor or with 6 acres and 2 units ™ 

4 units of labor or with 3 acres and 9 S the 

indefinite number of mtennediate comb 

schedule Now, if the producer ^^itjWeshaUnot 

which IS the best of all these alternative ways of doing 



Three-Variable Analysis of a Firm 745 

yet inquire ivhy he wants to produce 24 tons and not any other quan- 
tity, for that part of the solution comes later Before the final solution 
can be given we must know the best combination of inputs which will 
produce any given quantity of output 
Example Table 67, secuon (a), shows a number of these possible 


Tabib 67 The Least Outlay Combination 


Quantity of labor 
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240 
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E9 
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210 
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^ Least outlay combination 


combinations Which is the "best”? Will it pay to produce 24 tons with 
a lot of labor and a little land or ivxth a little labor and a lot of land or 
with some combination in between? Obviously, from the point of view 
of the producer the "best” combinaaon of mputs is that which he can 
purchase for the least amount of money In order to find out how 
much money must be expended (the "total outlay”) in the purchase of 
any combinaaon of quantities of mput, however, we must first know 
the pnces of these inputs In Table 67, section (b), then, is calmlatfrf 
the total outlay required to purchase the various combinauons shown 
m secaon (a), on the assumption that the price of labor is J20 per man- 
month and the price of land is }20 per acre for the appropriate period 
The total outlay on labor m each case is the quantity bought multi- 
plied by the price, the total outlay on land u also the quantity bought 
multiplied by the price, and the sum of these quantities is the total 
outlay expended on the purchase of the combination In the case rep- 
resented by section (b) of this table it is evident that the "least outlay 
combinaaon" of inputs is S units of labor and 4 5 units of Ian.!, where 
the total outlay is $150 
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The "Least Outlay Combination” Depends on the Relotive 
Prices of Input 

Now let us see whether the least outlay combination changes when 
we change the puces of the inputs concerned Secuon (c) of Table 67 
gives the case in which the price of both inputs is JIO per unit instead 
of $20 as in section (b) It is evident that the least outky combination 
is still 3 units of labor with 4 5 units of land, where the total outlay is 
$75 A proportionate change in the prices of both inputs therefore 
does not change the quantities of input which form the least outlay 
combination, it merely changes the total expense involved m purchas- 
ing the least outlav combination In section (d), however, the pnce of 
land has risen relauve to the pnce of labor, land now being $30 per 
unit and labor $10 per unit It will be seen from the table that the 
“least outlay combination" is now 4 units of labor and 4 units of land, 
where the total outlay is $160 Sumlarly, in section (e), where the pnce 
of land IS $40 per unit as against $10 per unit for labor, the least outlay 
combination is 5 umts of labor and 3 7 units of land Evidently, as 
land increases m price relative to labor, the cheaper input (labor) will 
oust the dearer input (land), and die proportion of labor used will m 
crease relative to the amount of land used That Is to say, when one 
mput increases in price relative to another, the cheaper input is sub- 
stituted, up to a point, for the dearer input This, of course, is what we 
should expect 

The Rule for Finding the Least Outlay Combination 

The economist does not rest content with the mere proposition tot 
under most conditions there exists some combination 
IS the "least outlay combination ” He wants a formula 
SiSe him ro find this combination The provision of thu and 

of others like it, is the principal task of the margina y 


COtl- 


Th0 Rate of Product Substitution 
In the search for this formuk we 

cept, the rate of product J ^ Entity of input A 

„1 „pu> A for »>P»* B »■! “ tXS B » i » 
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half an acre of land to die amount of land used would not change the 
total production (of potatoes in this case) Thus Table 67 shows that 
24 tons of potatoes can be produced with 3 men and 4 S acres of land 
If I man is added to the quantity of labor and half an acre is sub- 
tracted from the quantity of land — that is, 1 unit of labor is substi- 
tuted for half an aci e of land — the result is 4 man-months and 4 acres, 
which also produces 24 tons of potatoes In diis range the rate of prod- 
uct substitution IS half an acre of land per man-month of labor 

The Rate of Outlay Substitution 

Corresponding to the concept of a rate of product substitution is 
the concept of a lale of outlay subsMulton The rate of outlay sub- 
stitution of input A for input B is the quantity of input A which must 
be substituted in place of one unit of input B m order to leave the 
combined outlay on the two inputs unchanged If die rate of outlay 
substitution of land for labor were 2 acres per man, adding 2 acres of 
land and subtracting 1 man would not change the total outlay on both 
labor and land 

These Rates Are Equal at the Least Outlay Combination 

We shall now prove tliat the combination of input quantiues at 
which the total outlay incurred in producing a given quantity of prod- 
uct IS a minimum, i e , die least outlay combination is diat at which 
die rate of product substitution is equal to the rate of outlay substitu- 
tion Suppose first that the rate of product substitution of land for 
labor IS half an acre per man. and that die rate of outlay substitution is 
more— say, three-quarters of an acre per man If, then, half an acre 
of land IS substituted in place of 1 man-month, the product will be 
unchanged but the total outlay will be less, for it would take diree- 
quarters of an acre of land to replace 1 man-month and leave the total 
outlay unchanged If, however, the total outlay can be lessened by 
replaang labor by land, this will be done, for evidently the point of 
minimum total outlay has not been readied Similarly, if die rate of 
outlay substitution in this case were less than the rate of product sub- 
sutuuon, say. one-quarter acre per man-mondi, the replacement of 
land by labor will again lessen the total outlay Apparently the total 
outlay is not at a minimum unless the rate of product substitution is 
equal to die rate of outlay substitution When this is the case the total 
outlay cannot be diminished cither by substituting land for labor or bv 
substituting labor for land ^ 



748 STUDIES IN ANALYTICAL TECHNIQUES 


Rate of Outlay Substitution Equal to Ratio of Marginal Costs 
for Input 

The inai:ginal cost of input is the increase m its total cost which le- 
suits from a unit addition to purchases (see page 594) Suppose noi» 
that the marginal cost of labor is $10 per man-day and of land is $30 
per acre-day This means that the addition of one man-day to the 
amount of labor purchased adds $10 to the total outlay on labor and 
the of one acre-day to the amount of land purchased adds $30 

to the total outlay on land That is to say, if we give up 1 unit of land 
we can add 3 units of labor with the money released without adding 
to total outlay, the rate of outlay substitution is 3 units of labor per 
unit of land, or i/i units of land per unit of labor 


Rate of Product Substitution Equal to Rotio of Marginal 
Productivities of input 

In an exactly similar ivay it can be shown that the rate of product 
substitution IS the ratio of the margmal productivities of input Thus 
if the marginal physical productivity of land is 4 tons of potatoes pn 
acre and of labor is 2 tons of potatoes per man, then adding VJ (= %) 
acre’of land m place of 1 man-month of labor will leave the product 
unchanged Adding the half acre of land will increase the product by 
2 tons L adding one acre would inaease it by 4 tons 1 

man-month of labor will decrease the product by 2 tons The r^lt rf 
adding half an acre of land and subtracting one mM-month of labor 
will therefore be to leave the total product unchanged 


The Least Outlay Condition 

We can now restate the least outlay condiaon as follows Outlay 
will be least when 

nroductivm of labor _ 

cost of input IS equal to the price P addiuon to 

purchases does not change e pne amount equal to the 

purchases raises the total cost of the input can re- 
price When, therefore, both ^ 

^te the least outlay condition as folloi 

land fnee 
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Geometric Solution The problem o£ finding the least expensive 
way o£ producing a given quantity of product can be solved by the 
use of product contours Our first task is to devise a construction 
whereby we can represent the total outlay on two inputs together in 
relation to various combmations of inputs In Fig 112 the quantity 



of labor is measured along OX, the total outlay on labor along OY’ 
Then the line OR is the total outlay curve for labor, it shows how the 
total amount spent on labor vanes with the amount of labor bought 
If the pnce of labor is constant this curve will be a straight line 
through the ongin In Fig 112, hoivever a more general case is shown 
with three possible market situations As the quantity of labor in- 
creases from O to Otg, the pnce gradually falls, indicating a condition 
in which the enterprise is getting a "reduction for quantity ’’ The 
price of labor at any pomt on the outlay curve — e g , at r* — is the slope 

of the line Or<, or ^ From the quanuty Of, to Of, we assume that 

the price is constant The outlay curve, r,r,, in this range is a straight 
line whose projection passes through the origin, O Above the quantity 
Of, we assume that the market is imperfect, i e , that as the firm tries 
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to buy more and more labor the pnce rises against it This is reflected 
in the increasmg steepness of the outlay curi'e after r, The omlaj 
curve for land, OD, is treated similarly The slope of a total outlaj 
curve at any point is the marginal cost of the input 


The Construction of “Outlay Contours” 

Mark oflE on OX' distances 0«j representing 1 nmt of outlay (one 
dollar), Ocj representmg nvo dollars, and so on Draw the petpai- 
diculars from meeting the outlay curve OD in dj, and from to 
OY meeting OY in Then 0/j represents the quantity of land iihich 
can be bought with SI Similarly, 0/j represents the quantity of land 
which can be bought with S2, O/j the quantity which can be bou^t 
inth §8, and so on The range of pomts on OX, t„ tj, t„ etc , are simi- 
lar, Oil represents the quanuty of labor which can be bought with $1, 
Otj the quanuty which can be bought with S2, and so on Perpendicu- 
lars drawn from their axes at the points /i, /j, /j, etc , and from tj, tj, 
etc , form a rectangular framework as m the figure Now consider the 
meaning of a line drawn diagonally across the coiners of this frame- 
work as /a*. The point /, represents an amount of land equal to Of,, 
combined i«th no labor, total outlay on land and labor « $8 m 
point k represents a combination of OU of land, 

represents a combination of Oh of land, cosung SI, plus Ot, of labor, 
costing $2, total outlay. $3 Similarly, the point t represents a em- 
anation of Ota of labor, costing S3, with no land, toml outlay, $3 

dotted lines in the figure T#*nresentinff coni' 

j™. „ died te 

binaaons of input quanttuw w - mi we lun tall tSo dontd 

"SS;Lobt...ed«wb.»l.odt»t^»^P^t^i 

contours are concave to the for larger quan 

the figure. When in both markeu th p „ ^„ket'), tb* 

titles (a state which we have called [p5Zbj a p f 
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outlay contoun are convex to the origin, as in the bottom Irfthand 
coma of the figure When both markets are perfect the outlay con- 
tours are straight lines The outlay contours are the contours of a 
three^iimensional “outlay surface.” in which the total outlay of any 
combination is measured vertically above the plane of Fig 112 The 
surface is generated by erecting the outlay curves OR and OD m a 
vertical plane above OX and OY respecnvely. and by moving one 
curve at right angles to its plane wth its origin moving along the other 


curve 


“Least Outlay Combination" Is Where Outlay and Product 
Contours Touch 

In Fig 113 a product contour (PPifj) is superimposed on a system 
of outlay contours For the sake of simplicity we suppose that the 
markets for input are perfect throughout, so that the outlay contours 



are straight lines Let the product contour represent all those combi- 
nations of input quantities which will produce 24 tons of potatoes 
Then the cheapest combination of inputs wluch will produce this 
amount is given by the point P, where the product contour is touched 
by an outlay contour The outlay contours are marked with the total 
outlay which they represent, thus the point P, represents a combina- 


W2 STUDIES IN ANALYTICAL TECHNIQUES 
tion which can be bought with $200. a combination which cm h 
bought with $175. P a combination which can be bought with Sisn 
Evidently, as long as we stick to the dotted product contour we ciw” 
find any combiiution o£ input which will give us 24 tons of pWe 
and which can be bought for less than $150 To take a quannty of 
labor represented by ON and a quantity of land represented by W 
therefore, is the cheapest way of produang 24 tons of potatoes For 
any other quantity of potatoes also, we can draw a product contour 
and find the point where it is touched by an outlay contour 

The “Scale Line" 


A line OPQ drawn through all these points shows all the 
tions of quantities of labor and land that are cheapest for producing 
the amount of potatoes which they do in fact produce This Ime may 
be called the "scale line.’” for it shoivs how the quantities of labor and 
land will rise as the scale of the enterprise rises, i e , as more and more 
output IS produced A combination of labor and land represented by 
a point which does not he on the scale line cannot possibly be the most 
profitable combination to take, for from any point— say Pj— which 
does not lie on the scale line it will be possible, simply by moving 
toward the scale Ime along a product contour, to find another combi- 
nation of input quantities which will give the same quanuty of prod- 
uct at a lower total outlay The most profitable combination of quan- 
tities, therefore, must he somewhere on the scale line 


The Final Solution 


In order to find exactly which point on the scale line represents the 
most profitable output we must calculate for each output the total 
value of the product (its quantity multiplied by its price) and also the 
total cost (quantity times price of each input used) The difference 
between these quantities is the net revenue, which we assume to be 
the measure of profitability We find, therefore, the output at which 
the net revenue is a maximum (as in Fig 78, page 553), then returning 
to Fig 113 we find the product contour correspondmg to this output 
The point where this product contour cuts the scale hne and is 
touched by an outlay contour shows the most profitable quantity o 


«The “scale line" is trequemly called the "expansion path" The 
path." however, is somewto misleading, as it suggests that as » , 

^ will expand along this line This « d^^ ^ 

eonitruriion line by which the most profitable point in the field of the diagram 

discovered 
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land and labor to employ On the base of Fig 1 13 we can erect a total 
revenue surface, showing the total revenue or value of product corre- 
sponding to each combination of labor and land Similarly, we can 
erect a total cost surface, showing tlie total cost corresponding to each 
combination of labor and land The point where the vertical distance 
of the revenue surface above the cost surface is greatest is the abso- 
lutely most profitable combination of the two factors The contours 
of the revenue surface will be identical in shape with tlie product con- 
tours, as each product contour, representing as it does all combinations 
of land and labor which produce a given output, must also represent 
those combmations which produce the value of that output Thus if 
the price of 24 tons of product is $10 per ton, the 24-ton product con- 
tour IS also the $240 revenue contour Provided that all other costs are 
held constant, the outlay contours will be identical m shape with the 
cost contours 


On the Seale Line, the Rates of Substitution for Product and 
Outlay Are Equal 

The condition whidi indicates when we are on the scale Imo, i e , 
which tells us that there is no cheaper way of obtaming the quantity 
of product being produced, is the condition described on page 748, 
that the rauo of tlie maiginal physical productivities of the two inputs 
should be equal to the ratio of their marginal costs We can see this by 
considenng the significance of the slopes of the product contours and 
outlay contours The slope of one of the product contours is the rate 
of product subsltlutian of land for labor at that point When the prod- 
uct contour is steep it means that a great deal must be added to the 
quanuty of land m order to make up for the loss of one umt of labor 
If the product contour is flat it means that only a little land need be 
added in order to make up for the loss of one unit of labor, and still 
keep the same quanuty of product We have already seen on page 748 

that this slope IS equal to the ratio prod uaivity of labor 

Marginal productivity of land 

The slope of an outlay contour is the rate of outlay substitution of 
land for labor, it measures how much land must be substituted for 
one unit of labor in order to keep unchanged the total amount spent 
on land and labor together If the outlay contour is steep that means 
that a lot of land must be added to take the place of one unit of labor 
in order to keep the same total outlay If the outlay curve is flat n 
means that only a little land is needed to take the place of one unit 
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of labor m order to keep the same total outlay. We can A™., / 
749) that the rate of outlay substitution of land for labor is eaa^ 

the ratio 

Marginal cost of land 


At a point where a product curve and an outlay curve are tangent 
their slopes are idenucal— that is, the rate of product substitution is 
equal to the rate of outlay substitution and the condition 


Marginal producti vity of labor Margina) cast of labor 
Marginal productivity of land “Mai^nal cost of land 
is fulfilled 


The Scale Line Enables Us to Separate Problem of Proportions 
from Problem of Seole 


One great advantage of the scale line as a weapon of analysis is that 
It enables us to divide the problem of production into two rough parts 
— the problem of the proportions of input quantities on the one hand, 
and the problem of the scale of operations on the other If the scale 
line is a straight line diraugh the origin, then any point on it repre- 
sents a definite proportion of input quantities— a proporuon repre- 
sented by the slope of the line itself. In Fig 113 the steeper the scale 
line, die greater the proportion of land used and the less the propor- 
tion of labor If the scale line is not straight we cannot make any 
simple separation of the problem of proportions from the problem of 
scale We can sull distinguish, however, between swings of the scale 


• In IcniB of fig 112 the marginal outU> at an) point mcasuro the ilKfe of the loial 
outlay curve at that point Thus lictwccn, say, a puiihasc of 01, anil 01, units the total 
outlay rises Irom Oi, to Os, Therefore a rise of s,i, dollars of ontia) is nosed b) the ui 

oeasc in purchases of 1,1, units, the marginal outlay is ^ dollats per unit But this ratio 

IS ihc slope of the outlay curve in the range r,T^ , , , 

Coiuidcr non the slope of an outlay contour— say, the contour /A betiieen S and i 

The slope is equal to ^ nhieh in turn is equal to Now ne tnoii also dial 

Vi 

Maiginal outlay on lalwr betneen I, and li= jy 

Marginal outla) on Jand bclnecn /, and 
But nc Inow' by the consiruciion that Therefore 


Sfatginal nulla) on labor ^ ^ ^ 

Marginal outlay on land if. 


But (^) » the number of units of land wbid. hate to he sulisliluted for one umt of 
later in oi^er to beep the total outla) 

It IS the rate of outlay sulistiluiion of land for a unit of labor, aim is 
outlay contour in that range 



Three-Vaxiable Analysis of a Firm 755 

line Itself, whicli correspond roughly to changes in proportions, and 
movements along the scale line, which mdicate changes m scale 

APPLICATIONS TO THE CASE OF PERFECT AAARKETS 
FOR INPUT 

We can now apply this analysis to some problems involving perfect 
markets for input 

Equal Proportionate Change in Prices of All Inputs Causes 
Change in Scale Only 

If the prices of the inputs change in the same ratio, there mil be no 
change in the position of the scale line and hence, roughly, no change 
in the proportions of the inputs used If, for instance, the prices of 
labor and land both double, there will be no change in the rate of 
outlay substitutions, Jttst the same as The slopes of the 

outlay contours will not tlierefore be dianged, although there will be 
a change in the total outlay which each contour represents, i e , in die 
“height” of the contour Tlie scale of the process is likely to decline, 
but there will be no change in the proportions of the inputs used 

Change in Relative Prices of Inputs Also Changes Proportions Used 

If, on the other hand, the price of labor changes in a different ratio 
from the price of land, there will be a change in the rate of outlay 
substitution, and the proportions of input — die slope of the scale line 
— will cliange Suppose the price of land increases from $10 to $15 
per acre while the price of labor increases from $S0 to $60 per man- 
month Tlie rate of outlay substitution of land for labor will nse from 
3 acres per man-month to 4 acres per man-month That is to say, the 
outlay contours will all become sleeper Consequently, they will toucli 
the product contours at a point above the old point, where the product 
contour is also steeper That is, die scale line will also become steeper, 
the result of an increase in the price of labor relative to that of land is 
to increase the proportion of land taken and to decrease die propor- 
tion of labor This is wljat we should expect, the input which has 
become relatively cheaper is substituted in place of the input which 
has become relatively dearer 

Graphic Illustralton This is illustrated in Fig 114 Pi^o (dotted) 
represente a product contour, CoC'„ an outlay contour touching die 
product contour at P, OP, is then the scale line Suppose die pnce of 
labor rises relative to the price of land The outlay contours become 
steeper, CiC\ is one of the new outlay contours, which touclies the 




756 STUDIES IN ANALYTICAL TECHNIQUES 

pri^utt contour at Pj OP, ,s the new 
line Obviously, the restUt has 
been to increase the proportion of land 
used at the expense of labor, the leh 
tively cheaper land is substituted for 
the relatively dearer labor 

Chonge in Proportions Depends on 
Product Substitutability of Inputs 

It is dear from Fig 114 that the 
, , . , «tent of the change m the propor- 

Uons of inputs with the change in relative pnces depends on te 
curvature of the iso-product curves If these are very slightly curved 
there must be a long swing from P, to P, before the rate of produa 
substitution IS equal to the nev/ rate of outlay substitution If the 
curvature is sharp the swing will be correspondingly small The cur- 
vature of the iso-product curve is, however, a measure of the degree 
of substitutability of the inputs (page 7S6) The more substttutahlc 
the inputs, therefore, the more the proportions of inputs will shift in 
response to a given change m relative prices, and the less stable itill 
be the position of the scale line 


Quanta^ of labv 

Fio 114 Effect of a Relative 
Rise in the Price of Labor 


Scale Line Unstable in “Pluperfect" Morkets 

To return for a moment to the general case of Fig 1 12, it is easy lo 
see that the position of the scale line, and therefore the proportions 
of inputs used, will be much more unstable when the markets fm- 
input are "pluperfect" than when they are perfea or imperfect In 
the bottom left-hand corner of the outlay map m Fig 112 it will be 
seen tiiat the outlay contours are convex to the ongm But the product 
contours also are convex to the origin because of the law of dimmish- 
ing marginal productivity It would be possible, then, when for both 
inputs large reductions in price could be obtained with increased 
purchases, that the outlay and product contours might almost com- 
cide If tliey coincided over some range, th? position of the scale line 
would be indeterminate within tliat range, and a very small diift m 
the conditions of the problem would cause a large shift m the scale 
line and in the proportions of the inputs used Iraperfecaon in the 
input markets, however, actually mcrcases the stability of the scale 
line and makes laige shifts in the proportions of input quantities un- 
likely 
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Conditions of Constant Average Cost 
■\Vith the analytical equipment now at hand it is not difficult to show 
that if the production function is homogeneous, markets are perfect, 


Y 



and all inputs arc variable, the average outlay, or average cost, will be 
constant. In Fig. 115 a system of product contours (dotted) and cost 
contours (solid) is reproduced as in Fig. 1 LS. The product contours in 
this case, however, represent a production schedule with constant re- 
turns to scale. Here it can be proved that the scale line, OS, is a straight 
line from the origin. It is a well-known property of any homogeneous 
system of curves, such as the product contours in Fig. 115, that any 
straight line from the origin will intercept them at points where their 
slopes are equal, and that, conversely, any line connecting the points 
on the various cun'cs which have a given slope is a straight line 
through the origin. But by definition we know that on the scale line 
the slope of each product contour is equal to the slope of the outlay 
contour at that point. And we know also that when the markets for 
input are perfect the slope of all outlay contours is constant. The slope 
of any product contour, tlierefore, at the point of intersection with 
the scale line is equal to the given slope of the outlay contours, i.e., 
to the ratio of the price of the two inputs. So the scale line must be a 
straight line through the origin. It follows that a given proportionate 
rise in output is best attained by increasing both inputs in the same 
proportion. If the prices of input are constant, the total outlay will 
increase in this same proportion also. For instance, a doubling of the 
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quantity of product will be obtained by doubhne the total 0...1 

Fig 78 page 653, will be a straight line from the origin, such as ooj 
in Fig 79. In that case the average cost and the marginal cost areL 
same at all outputs and are equal to the constant gradient of the total 
cost curve. 


Why Do Costs Rise with Increasing Output^ 

The above conclusion is of great importance, for in all our analysis 
of supply we have assumed tliat the average total cost was not rnn«».' t 
but had a minimum value If the average total cost were the same at 
all outputs, no matter how great, and if the market for output were 
perfect at all outputs, there would be nothing to prevent an enterprise 
from increasing its scale mdefimtely There would be no output at 
which the net revenue is a maximum, for the net revenue, provided 
the price of the product is greater than its constant average cost, will 
always inciease with increase in output The marginal cost will be 
constant and equal to tlie average cost, and will ahvays be below the 
puce of die product. If die market for output is perfect, then, an 
enterprise is prevented from expanding indefinitely only by the fact 
of rising marginal cost as output expands But how can maiginal cost 
rise? Only if |1) die Juices of inputs rise as more are purchased, (2) one 
or more inputs are fixed m quantity so that the law of diminishing 
marginal productivity comes into play, or (3) there are decreasing re- 
turns to scale at higher outputs In short periods both (1) and (2) are 
likely to be true Over long periods it is a litde more difficult to ex- 
plain why marginal cost should rise widi increasmg output, for the 
usual fixed costs— e g , plant and equipment — can now be varied as 
plans are made for many years ahead Even here, however, Uiere may 
be one element of input which cannot be increased indefinitely— the 
element of management This fact in itself would be sufficient to ex- 
plain the long-run equilibrium of die single enterprise Even exclud- 
ing the factor of inexpansible management, we can still fall back on 
die assumption of diminishing returns to scale at high outpuU to ex- 
plain why firms do not grow indefinitely. 


Extension to Cose of More Than Two Inputs 
One advantage of the scale-line method of analysis is that it enables 
us to extend our discussion easily to cases where there are more than 
two mpuB For dune inputs we can construct ® ^reedim™ 
diagram with product "contour” surfaces and outlay contour sur 
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faces A product contour surface on such a figure will show all combi- 
nations of quantities of three inputs which cooperate to produce a 
given quantity of product There will be a system of these surfaces, 
something like the skins on a quadrant of onion Similarly, the outlay 
contour sur&ces with perfect markets will form a system of planes 
lying diagonally athivart the three axes, like the pages of a tilted book 
The outlay contours will touch the product contours along a line in 
S-space, each point of which represents the cheapest combination of 
inputs to use in produang a given output Thus there will be a scale 
Ime in our three-dimensional figure We can also extend the analysis 
to four or more inputs, though visual geometry fails us here The scale 
line is always a "line,” even in "n-space,” and each point on it repre- 
sents a definite combination of input quantities, no matter how many 
inputs there are The general conclusions developed for two inputs 
hold also in the case of many inputs If the production function is 
homogeneous and the markets for input are perfect, the scale line will 
always be "straight,” and the average total cost will be the same at 
all outputs A relative rise in the pnce of any input will swing the 
scale line over aivay from the axis along which the input is measured 
and will therefore tend to alter the proportions of the inputs in favor 
of those whose prices have not risen Similarly, an equal proportionate 
rise in the prices of all inputs will not change the position of tlie scale 
line, though it will in general cliange tlie scale itself 


QUESTIONS AND EXERCISES 

Discuss fully the "laws of returns” in relation to the art of cooking 
Assume that Table 64 exhibited constant returns to scale 
a Draw as many diagonals as you tan. like Al, B, and C, passing dirough 
figures representing proportional increases in all inputs and outputs 
b What would be the output of potatoes when (i) 2)4 unite of labor 
are applied to 3 acres, (ii) 1J4 units of labor are applied to 3)4 acres? 
instruct a table similar in form to Table 64, page 734, and derived 
frtm the data given therein, to shoiv the marginal physical productivity 
of labor for each quanuty of land and of labor Construct a similar table 
Rowing the marginal physical producuvity of land for each quantity of 
land and labor Show that in each case the law of eventually dimmishinE 
marginal physical productivity holds 
Can we formulate a law to describe the change in the maiginal physi- 
Ml productivity of one input as the quantity of the other is increased? 
The yield of agncu tural crops per aae is considerably higher in Europe 
foan in Amenca, alAough the soil is intrinsically no more fertile Hmy 
could you connect this fact with the faa of Europe's dense populauon? 
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How would you expect yields per man-hour to diEer m the two conu 
nents? Yields per acre and per man m Amencan agiiculture have been 
rising sharply since the middle 19S0’s, while agncultural emplojment 
has been falling and arable acreage has remained roughly constant How 
might these changes be interpreted m terms of a production function? 

5 Show graphically the effect an equal proportionate rise in the pnce 
of all the inputs of an individual firm on the following (a) the total 
outlay curves, (b) the outlay contours, (c) the least cost combination of 
inputs, (d) the scale line, (e) the marginal cost curve, (£) the average cost 
curve, (g) the equilibrium output 
Show also the effect on (a) the normal supply curve, (b) the price, and 
(c) the output of the product 

Show also the effect on (a) rents of fixed inputs and (b) the number 
of firms in the industry 

6 In the physical production schedule of Table 64, assume that the pnce 
of labor is 60 per unit, the price of land is $20 per acre, and the pnce 
of potatoes is $20 per ton Assume that normal profit is zero Then 
calculate for each one of the 81 combinations of input quantities shoivn 
in Table 64, the net revenue resulting from the employment of the 
combination Tabulate the results m a similar table NoUce to *e net 
revenue inaeases indefinitely as the quantities of land and labor in 
aease, there is no maximum value TOy? 



CHAPTER 35 


THREE-VARIABLE ANALYSIS OF A FIRM 
(Continued) 


THE MARGINAL PRODUCTIVITY METHOD 
The analysis of the optrniutn position of an enterprise with two or 
more inputs can be attacked by another method, involving the concept 
of maiginal productivity We have already seen (page 594) that if there 
IS only one variable input the enterprise will not be at its most profit- 
able point if the marginal revenue productivity of the variable input 
IS not equal to the maiginal cost of the input This condition also 
holds in the case m which more than one input is variable, for each 
of the variable mputs If the quantmes of all the inputs arc such that 
for any variable input the marginal revenue productivity is, say, 
greater than the maiginal cost of the input, the net revenue can be 
increased by increasing the employment of the input In those circum- 
stances a unit increase in the quantity of the input employed will 
increase the toul revenue more than it will increase the total cost If, 
therefore, the marginal revenue productivity of any variable input is 
not equal to its marginal cost, the enterpnse is not producing with 
the most profitable quantities of input and output, i e , is not in equi- 
librium It must be understood, however, that a change in the quan- 
tity of one input will change the marginal productivity curves of the 
other inputs, for the marginal productivity of one input depends on 
the quantities of the other inputs used with it 
Geometnc Illustration These principles are illustrated geometri- 
cally m Figs 116 and 117 In Fig 116 it is assumed that the quantity 
of land IS held constant, at an amount equal to OH in Fig 117 In 
Fig 116 the quantity of labor is measured along OX, dollars along 
OY The curve OF£J is a total revenue curve A quantity of labor ON, 
with the fixed quantity of land, yields a product which sells for an 
amount NP (This is essentially the same as the ONPCR of Fig 86, 
page 692 ) We suppose for simplicity that the inputs have perfect 
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markets, the total cost of labor curve will then be ORS The slope of 
ORS IS the marginal cost, m this case equal to the price of labor As 
all other inputs are assumed fixed, the total net revenue will be a 



Qaanbt^ of labor 

Figs 116 and 117 Marginal Producuvity Analysis 


maximum when the difference between the total ^ ^ 

toul cost of labor is a maximum This is at the quanti^ of labor OW, 
where the marginal productivity of labor, equal m Ae sbpe o^ A 
curve OPQ at P. is equal to the marginal cost , 

slope of OHS at H The excess o eonsuuit 

maximum at this point, and as all other costs are suppo 
the total net revenue will likeivise be at a maximum 


The "Labor Curve" and the "Land Curve 

In Fig. 117 the quantity of labor is plotted along 
of land along OY. If OH represents the quantity 


OX. the quantity 
of land to which 
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labor was applied in Fig 116, HP (= ON in Fig 116) will represent 
the most pro6table quantity of labor to use with the quantity of land 
OH Similarly, for any other quantity of land— e g , OC — there will be 
some quantity of labor which will be most proRtable — say, CD D, P, 
and other such points he on a curve, RR', which may be called the 
“labor curve ” Any point on it represents a quantity of labor which it 
IS most pio&table to employ with a given quantity of land In an ex- 
actly similar fashion, again applyii^ the principle that with a given 
quantity of labor the most proBtable quantity of land to use will be 
that at which the marginal cost of land is equal to its marginal revenue 
productivity, we can obtain a curve OB', the "land curve ” Any point 
on the "land curve” indicates a combination of input quantities such 
that, with the quantity 5f labor given, the quantity of land is the most 
proBtable to use 

Graphic Solution Most Profitable Combination Is Where Land and 
Labor Curves Intersect The point where these two curves intersect, 
T, shoivs the most profitable combination of land and labor, assuming 
that the quantities of both tliese inputs are variable Suppose we start 
with a certain quantity of labor, OA The most profitable quantity of 
land to use with this quanuty of labor is AR (= OC), where S lies on 
the "land curve " But with a quanuty of land equal to AR, or OC, the 
most profitable quantity of labor to use is CO, where O is on the “la- 
bor curve". It will pay to increase the purchase of labor But with a 
quantity of labor equal to CD (or Ofi) the most profitable quantity 
of land to use is £F, where F is on the land curve So we go on, con- 
UnuaUy approaching the point T Then TL is the most profitable 
quanuty of labor to use with an amount of land equal to TK, and TX 
IS the most profitable amount of land to use with the amount of labor 
equal to TL The net revenue cannot be raised by increasing any of 
the input quantities The point T, therefore, is absolutely the most 
profitable combination possible, and the output corresponding to the 
product contour which passes through T is the most profitable output 
It must be emphasized that both the scale line metliod and the mar- 
ginal producuvity method are constructions for finding the point T 
and should give exactly the same result, sometimes one and sometimes' 
the other will be found the most convenient 


THE DEAAAND FOR INPUT 

Both the scale line method and the raatginal producUvity method 
can be employed to analyze the problem of the demand for input for 
a twoinput firm We suppose, of course, perfect markets for inpS' 
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otherwise the concept of a demand for input— that is, a function re- 
lating the price of input to the quantity purchased— loses its clanty 
We cannot now assume that the demand for an input is identical mdi 
Its margmal value productivity curve {page 601), because the position 
of this curve itself, for any given mput, depends on the amount of 
other inputs employed We must therefore analyze the effects of a 
change m the pnce of one input on all the variables of the enterprise 


Analysis by the Scale Line 

The effect of a change m the price of one input m an enterpnse 
using more than one variable input can be analyzed into two parts 
There will be a "subsutution effea", i e , a rise, say. in the pnce of one 
mput will cause a substitution of a cheaper for the dearer input The 
proportions of inputs will change to the disadvantage of the one which 
has suffered the rise in pnce Such a change is reffected geometrically 
by a shift in the scale line away from the axis of the dearer input, as 
shown in Fig 1 14, page 756 The second effect we may call the "scale 
effect " If the price of even one variable input nses, the margmal cost 
of the product at each output tvill nse The margmal cmt will the^ 
fore meet the price at a smaller output than fonnetly The nse in the 
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land along OY 05] is the original scale line, OS, is the scale line after 
the price of labor has risen, as in Fig 114, page 756 71, is the product 
contour representing those combinations tvhich produce the most 
proBtable output before the price change, the point where 05, cuts 
this product contour, P,, gives tlie best quantities of labor and land to 
employ — M^P-^ of land and OM, of labor A, is the product contour 
representing those combinations which produce tlie most profitable 
output after tlie rise in the price of labor, it is nearer the origin than 
P,, indicating that the most profitable output is now smaller than 
before Where this cuts 05,, P, shows tlie most profitable quantities 
of labor and land to employ — AfsP, of land and OM, of labor If there 
were no “scale effea” the neiv point of greatest profit would be Qi, 
where the quantity of labor employed was OAT, and the quantity of 
land AfiQi Evidently with tins condition an increase in the price of 
labor would cause a decrease in tlie purchase of labor and an increase 
in the purchase of land If there were no "substitution effect" the neiv 
point of greatest profit would be Q,, where the quantity of labor em- 
ployed was OAT, and the quantity of land was Af,Q, In this event the 
scale effect alone would bring about a reduction in the quantities of 
both land and labor when the pnee of labor rose If the price of labor 
nses, then, both the substitution effect and the scale effect combine to 
cause a decline in tlie quantity of labor bought The substitution ef- 
fect will make for a nse, the scale effect for a fall, m the quantity of 
land bought It, therefore, the scale effect is small compared to the 
substitution effect, a rise in the price of labor may cause a rise in the 
quantity of land bought If the scale effect is large compared to the sub- 
stitution effect, a rise in the pnee of labor may bnng about a fall in 
tlie quantity of land bought as well as a faU in the quantity of labor 


Substitutobihly and Importance of Inputs 

We have seen (page 756), that the substitution effect— the rotation 
of the scale line — ^inll be small if the product contour is sharply 
curved, great if the product contour is but little curved The magni- 
tude of the substitution effect, therefore, depends, as we should expect, 
on the degree to which the inputs can be substituted If they must be 
used in inflexible proportions, there will be no substitution effect at 


The magnitude of the scale effect depends mainly on the degree of 
importance of tlie input in question If tlie input plays a large part in 
the process, the scale effect will be large, if it plays a small part, the 
scale effect will be small The more substitutable the inputs and tlie 
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more important the inputs in question, the greater will be the decline 
in employment which follows from a given increase in the pnce oE an 
input — 1 e , the more elastic will be the demand for the mput Thus 
we have proved Propositions II and IV (page 206, Part I), as far as 
concerns the demand for input of an individual hrm 


The "Industry EfFect" 

In considering die demand for mpnt by a whole industry, we must 
take into account a further effect— the effect on the profitability oE 
the industry, and on the entry or exit of firms, of changes in the price 
of an input Referring to Fig 88, page 599, we see that a rise m the 
price of one input would raise all die cost curves of each firm The rise 
m costs would drive Firm D out of the mdustry, thus reducing the 
total demand for all die factors used Besides the "scale effect" on the 


output of eadi firm, a rise m the pnce of an input will have an “in- 
dustiy effect” on die number of firms in the industry This mdustry 
effect will be large if the input is an important one, thus confirming 
the proposition that die demand for an input will be more elastic, the 
more important the input This effect will also be large if there are a 
large number of firms "on die margin," i e , if die industry approaches 
the condition of "constant cost ” It will also be large if ^ 
for die product of the industry is elastic, small if the demand fm to 
product IS inelastic As firms drop out, the total output of the mdus^ 
falls and therefoie the pnce of the product rises If die demand for t 
pioduct IS inelastic, a small fall m output will cause a lar^ rise m fee 
price of the pioduct, which will offset the rise m cosu and so prevent 

there will not be so much of this offsetting effect of a nse in ann 
mme fi ms will have to drop out following a nse m ^ts beto fae 
XS rronnally profiable again This proves Proposiuon « 

“industry effect." If diere is a nse in 'iem 

price will nse. new firms will come into the mdustry. and the nem 

for the inputs will rise tjje same 

It should be noticed that if the f '"f^^Xver. a scale 
proportion diere is no substitution e . of all inputs will 

Effect and an mdustiy effect, so ‘ .. „ -sniall” so that 

fall This proposiuon is true ^ ^ ^ ^ts product can be 

the effect of its factor payments on the demand P 

neglected 
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Analysis of Demand for Input by Marginal Productivity Analysis 
There is anotlier method by which the demand for input from an 
individual firm may be analyzed— the method involving marginal 
productivity analysis as used on pages 761-763 Figs 119A and 119B 
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show the effect of a change in the price of one input on the quatmty 
which will be bought, on the assumption that the quantity of other 
inputs used remains unchanged Fig 119A is similar to Fig U6 
page 762, the quantity of input (“labor") is measured along the hon 
zontal axis, and the total revenue derived from the sale of the output 
produced by each quantity of labor along the vertical axis, assuming 
that the quantity of other inputs ("land”) is constant OFF is the total 
revenue curve When the price of labor is equal to the slope of the line 
OHS, the best quantity of labor to employ will be ON, where the mar- 
ginal revenue productivity of labor is equal to its price 'When the 
price of labor falls to an amount equal to the slope of the Ime OR'ST, 
the quanuty which it will pay best to employ mil nse from ON to 
ON' This is shoivn also in Fig 119B, where the quantity of labor is 


plotted along the horizontal axis as before, and the marginal revenue 
productivity of labor on tlie vertical axis At a price of labor equal to 
OR the quantity of labor at which the marginal revenue produmvity 
is equal to this price is ON, or RP At the price of labor equal to OR' 
die quantity employed will be ON', or R'F. It is evident from 
Fig 119B that the steeper the marginal revenue productivity curve 
in the region PF, the smaller will be the effect of a given change in 
the pnce of labor on the quantity which will be bought That is, il 
the revenue producuvity £alls rapidly as the quantity of labor 

employed increases, only a small increase in employment is nec^^ 
to bring the marginal revenue productivity down to the new level m 
saw, however, on page 737, that the marginal P^ductivi^ rf 

an input declines rapidly when the input is not high y 
for oLrs A change in the pnce of a nonsubsti^able input, fact 
fore, will cause little change m its employment That is. 
for an input will be less elasuc, the less substitutable it m to oto 
Fm 119C shows the effect of a change in the price of labor on the 

•Wcurve"Sdthe"laborc«rve"ofFig 117, page 762 Achangein 

r^rJi^na^tdlnotaffecttheland.^^^^^^ 

the marginal revenue productivity curves to land Wi* a to q 

ph„ »> pan m 'SI "t. “ l.ta bL«, 

the fixed quantity of labor A fa F ^ 

With each given quantity of (e g , H) t ^ 

to employ has increased (eg, variable, has moved from 

equihtoum, then, widi both land „ vaise the 

T to T' The effect of a fall m the price o 
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quantity of labor used from OK to OK' and to raise the quantity of 
land used from KT to K'T' If the land curve bends back on itself, as 
It well may do, so that it has a negative slope in the range TT', the 
effect will be to lower the quantity of land used This is illustrated in 
Fig 119D These tivo cases correspond to the two cases on page 765 

JOINT PRODUCTS 

By means of the methods of the present chapter it is also possible to 
analyze the problem of joint products A firm is said to produce joint 
products when as a result of a single process two or more products are 
made In such a case the concept of the average total cost of a single 
product has virtually no sigmficance Suppose, for instance, that a 
fanner produces 15 tons of wheat and 10 tons of straw from his wheat- 
field, at a total cost of $500 The average total cost cannot now be 
calculated by dividmg the total cost by the output unless the total cost 
can be "allocated" m some way to the two products Usually, however. 
It is impossible to allocate the total cost It is impossible, for instance, 
in the above example, to say that $400 went for producing the wheat 
and $100 for producing the straw The marginal cost of each product 
still IS sigmficant The marginal cost of wheat is the increase m the 
total cost of producing both wheat and straw when the production of 
wheat IS increased by one unit without increasing the production of 
straw The maiginal cost of straw is the increase in the total cost 
of producing both commodities when the production of straw alone 
u increased by one unit 

If the commodities can be produced only in a fixed jjroportion, the 
problem of the most profitable output differs in no essential from the 
like problem in the smgle-product firm Output can be measured in 
composite units, such as 1 ton of wheat plus 1 ton of straw, in the fiv-»i 
proportions m which they must be produced Then the most profit- 
able output IS that at which the marginal cost of a composite umt is 
equal to its combined pnce 

If, however, the commodities may be produced in variable propor- 
tions, the problem is more complicated The most profitable situation 
now IS that combination of outputs of the two commodities at which 
the marginal cost of each is equal to its price In all this argument, of 
course, perfect markets are assumed If the marginal cost of one prod- 
uct IS less than its price, it will be possible to increase profits by in- 
creasmg the output of that product 

The graphic solution of the problem is essentially similar to that of 
finding the most profitable combmation of mput quantities It can be 
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approached either by the "scale line” technique or by the margina) ! 
cost technique Thus in Fig 113, let OX and OF measure the quanti 
ties of the two products, A and B Then the dotted lines represent cost 
contours, or isocost curves for these products, showing what combi 
nations would be produced at a given cost ‘ The slope of such a cost 
contour is the rate of cost substitution of the two ptoducts-dic 


amount of product B which can be substituted for one unit of prod- 
uct A without changing the total cost This is equal to the ratio of the 
marginal cost of ,4 to the marginal cost of B The solid lines in the 
figure now represent revenue ointours, and show what combinattans 
of product quantities yield given total revenues In perfect compeu 
tion they will be straight lines whose slope is equal to the ratio of the 
price oLAto the price of B Then a scale line can be drawn, showing 
the best way to increase the output of both commodities It is the locus 
of the points of tangency of the cost and revenue contours, as in 
Fig 113 For all combinations on the scale line the ratio of the mar- 
ginal costs of the two products is equal to the ratio of Aeir prices 
The problem may also be solved by figures such as Fig 117, 
naee 762 If in these figures we again measure the quantity of product 
Talong OX, and the quantity of product 5 along OF, then a curve 
fuch Jr'R can be drawn (the "A-curve") showing "'bat « the 
profitable quantity of A to produce for each given amount of B With 
a production of B equal to OH, for instance, HP « ^ ^ 

at which A-s marginal cost is equal to its price Similarly a 

» f »<■ 

combination to a point whOT a p 

priced product is produced-^md has 

whole scale of the enterprise Thus a rise P 

;„d,« mu .im,. «»d » 7'^;^'rru 

product will be increased or ecr jajses and the 

5ie substitution effect Fcdo^nat 

substitution effect l°2\rerT rno u^tution effect, but the scale 
m the same proportion, there is no 

effect operates to raise both outpu ^ ^ 

Ih,. nreent case will be concave to the or® 
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Joint Products Under Monopoly 

Some mterestuig modifications of the above analysis follow when 
the markets for the two products are imperfect The cost contours as 
before will be concave to the origin The revenue contours, however, 
will no longer be straight hnes, as the prices of the products now 
depend on the outputs, and will generally fall as the corresponding 
output rises The revenue contours will be convex to the origin in the 
significant region The revenue sur&ce which they describe is no 
longer a plane mclined to both horizontal axes, but a "dome ’’ There 
will be some combination of outputs at which the marginal revenue 
of both products is zero and the total revenue is a maximum This is 
the top of the ‘‘dome " The revenue contours will make rough circles 
around this point Only that part of the field between the ongin and 
the top of the "dome” is relevant, for an enterprise will never expand 
to outputs where marginal revenue is negative The slope of a revenue 
contour at any pomt is now equal to the ratio of the marginal revenues 
of the two products, not to the ratio of tlieir prices A point is on the 
scale line if the ratio of the marginal costs of the two products is equal 
to the ratio of their marginal revenues The most profitable combi- 
nation of outputs IS that at which the marginal cost of each product 
IS equal to its maiginal revenue This is again the point where the 
"^■curve" and the "B-curve" intersect, but each curve is now defined 
by the condition that for a given producuon of one product, the most 
profitable output of the other is that at which its marginal cost and 
marginal revenue are equal 

Some interesting problems anse when the demand fiw the two 
products IS not independent In such cases it can be proved that 
the total revenue surface, showing the total revenue receivable from 
any combination of output quantities, is more hke a "ridge" than a 
“dome” If the two products compete in consumption, so that the 
greater the purchases of one the less the demand for the other, the 
total revenue surface becomes a ridge running roughly from a point 
on one axis to a point on the other If the tivo products are comple- 
mentary in consumption, so that the greater the'purdiases of one the 
greater the demand for the other, the total revenue surface becomes a 
ndge hke a hog-back hill or a Napoleon hat, running outivard from 
the origin between the two axes, roughly at right angles to the "ridge” 
formed by competitive demand In the extreme case of tivo products 
which can be consumed only in given proportions (e g , right and left 
shoes) the ndge contracts to a razor edge and becomes a simple total 
revenue curve for the jomt commodity 
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SELLING COST 


Up to now the problem of selling cost has been virtually neglected, 
this IS the problem of how much to spend on advertising, salesmen, 
free samples, door-to-door canvasses, and so on Under perfect marLets 
the “sellmg problem” does not arise When a firm has a perfect mat 
ket. It can sell all it wants at the market price, and there is no pomt 
in advertising When a firm has an imperfect market, however, it is 
iimtipH in the quantity it can sell, the market does not take with open 
arms everything which the firm has to offer but quickly becomes 
golfed, so that m order to increase sales at least one of two thinp must 
be done Either the pnce must be lowered in order to tempt buyeis 
into buying more or the buyer must be persuaded to buy more at each 
price The process of persuading the buyers to buy more at eadi price 
IS called "sales promotion ” The total of expenses plus normal profit 
mvolved in sales promotion is called “selling cost ” Those expenses 
(plus normal profits) which are not specifically connected with sales 
promotion are called “production cost 


Distinction Between Selling Cost and Production Cost 
The toul cost of producing a given output may therefore b^i 
vided into wo parts-total selling cost and total production cm -^e 
exact point of Lision is not ahvays easy to determine Neverthete 
we mfy roughly define the selling costs as those 

L g.™ pn«. pxxi™ co» B. th. 

Its usefulness 


affecung the volume of sales), it “ i^enue side The 

under the cost side of the ^ djvided into wo parts 

selling problem, like that F " ’ expenditure on selhng 

There is first the problm of how ^ « ^„yem of how to 

costs most effectively This is cost We «mnot 

produce a gtven quantity of prod ^ssnnie 

Lre go into the various tecliniques of selling w 
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that there are several ways of spending money on sales promotion in 
order to obtain a desired result, the desired result being that a certam 
quanuty should be sold at a certain price The least expensive method 
of producing this desired result will naturally be chosen, its cost will 
be the total selling cost of selling a given quantity at a given 
price In the second place, even if we knew the least total selling cost 
which would sell each possible output quantity at each possible price, 
we should still have to determine the most profitable combination of 
pnce, selling cost, and quantity of output 

Table 68 Relationship Between Pnce, Total Selling Cost, and (1) Output, 
(2) Total Gross Revenue, (3) Total Production Revenue 
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The Selling Cost Table 

In order to do this we first construct a table such as Table 68 Each 
of the "boxes” in this table represents a certain combination of price 
and total selling cost, the price being found at the bottom of the col 
umn in which the box stands and the selling cost at the bead of its roir 
The box in the top right-hand comer of the figure represents a com 
bination of a price of $6 per unit with a total selling cost of $140 The 
first (uppermost) of the figures m each one of the boxes represents the 
quantity of product (tons) which can be sold if a price is charged equal 
to tlie price at the foot of the column and a selling cost is incurred 
equal to the figure at the head of the row in which the box lies Thus 
with a price of $6 per ton and a total selling cost of $140, a quantity 
amounting to 37 tons could be sold, with a price of $5 and a total sell 
mg coat of $120, 39 tons could be sold, and so on for each box of the 
table 


Total Gross Revenue 

The center figure in each box is obtained by multiplying the fint 
figure, representing the quantity of output sold, by the price at which 
It IS sold, found at the bottom of the column This gives what may be 
called the total gross levenue—the total revenue which is received, m 
the first instance, from the sale of the quantity of output shoivn m the 
box Thus with a selling cost of $140 and a price of $6, 37 tons can be 
sold, 37 tons at $6 per ton is $222, and so for all the other boxes of the 

table. 


Total Prodochon Revenue 

The bottom figure m each box represents what may 

total pwductton revenue It is found by subtracting the sel mg at 

the head of the row from the second figure m the box. 

Z total gross revenue That is. Uie total P— «venue u 
to the total gross revenue less the selling cost Th 

production department It is the revenue ^ , .pii,ng cost of 

non department is primarily X^rneJ 

$140 and a price of $6 a gross revenue of ?2ZZ « ^ 

of tins has been spent in selling costs, only $82 remams 
on to the production department 
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"Diminishing Returns" of Selling Costs 
It mil be noticed that the first figure (sales) in each box is an as 
sumed figure, i e , it is part of the data on which the businessman has 
to work The other tiro figures are derived from the first In construct- 
ing the system of “first figures” (i c , the relationship between price, 
sellmg cost, and the quantity which can be sold), we have made two 
important assumptions which are illustrated in the figures chosen The 
first IS that the greater the price with a given total selling cost, tlie less 
will be the quantity which can be sold This is what is meant by an 
imperfect market If the market were perfect, so that an indefinitely 
large quantity could be sold at the market price, the sellmg cost prob- 
lem would not arise at all The second is that the quantity which can 
be sold at any given price increases as the total selling cost rises, but 
that It increases at a decreasing lale Obviously, as tlic aim of selling 
costs IS to enlarge the quantity which would be sold at any given price, 
It IS reasonable to assume that the greater the selling costs, the more 
will be sold But for every commodity there must be some point of 
saturation beyond which higher selling costs will produce no increase 
in the total quantity sold Although at first, then, successive increases 
in the total selling cost may produce greater and greater increments in 
the quantity sold, after a certain point unit increases in the selling 
cost will result in smaller and smaller increases in sales until the point 
of saturation is reached This principle is somewhat analogous to the 
2^ of diminishing returns " If the increase in sales which results 
from a unit increase in tlie total selling cost is called the "marginal 
productivity of selling costs,” then the pnnciple may be stated as one 
of “eventually diminishing marginal produaivity of selling costs ” 


Various Ways of Selling a Given Output 

Now, consider the boxes which have been marked by a ring in 
Table 68 These boxes represent different combinations of price and 
selling cost, all of which have one thing in common they all enable 
the seller to sell 50 tons of output, as evidenced by the first figure in 
each box Evidently, in this case if notlnng is spent on selling costs, 
the seller will have to give the product away in order to get nd of 50 
tons If §20 IS spent on selling costs, §I per ton can be charged and 

. m md 60 om «,]| b, M If 5140 » on «U,ng 
costs, the pnee can be as much as §4 per ton and 50 tons can still be 
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sold As the price rises, the total selling cost must also be increased if 
the same amount as before is to be sold 


The “Best” Way of Selling a Given Output 

Again considering the "ringed” boxes, only this time looking at the 
bottom figures, we see that the box with diagonal shading shows the 
greatest total production revenue of any of the ringed boxes If 50 tons 
are sold with a selling cost of $80 and a price of $3, the total produc- 
tion revenue received will be $70 If 50 tons are sold at a lower pnce 
— say, $2 — and at a lower selling cost — $40 — only $60 will be received 
m total production revenue If 50 tons are sold at a high price — $4 — 
and with a high selling cost — $140 — again only $60 will be received in 
production revenue, the great selling cost more than outweighs the 
advantage of the high price which it makes possible Evidently, the 
best way to sell 50 tons is at a price of $3 and with a sellmg cost of $80 
Similarly, the best way of sellmg 40 tons is with a price of $4 and a 
sellmg cost of $60, the best way of selling 25 tons is with a price of $5 
and a selling cost of $20, and so on for any quanuty of output A small 
figure like Table 68 will not enable us to find very accurately the best 
ivay of selling mtennediate quanuties of output— say, 42 tons— but 
this could easily be remedied by making a larger and more detailed 
table Those boxes which represent the best combinations of price and 
sellmg tost for producmg a given output are shaded 

Graphic Illustration Just as a three-dunensional "physical produc- 
tion surface” was constructed from the physical poduction data m 
Table 64, page 734, so three-dimensional figures can be constructed 
from the data in Table 68 We need not bother to try to draw these 
figures, for they can be represented perfectly well by contour Imes 
The "Sales Contour" The ringed boxes m Table 68 represent all 
combinauons of price and sellmg cost which will enable the seller to 
sell 50 tons In Fig 120A this is represented by a “sales cOTtour, 

The coordinates of all points on this line represent combinations of 
pnce and sellmg cost whidi will allow 50 tons to be sold, similaily, 
fhe coordinates of all points on represent those 
pnce and sellmg cost whicli will allow 40 tons to be sold, and so on 
for the whole system of "sales contours," which are the contoun of 
“sales surface ” 

"Production Revenue Contours" 

From the data given by these sales contours we can ® 

way shown m Table 68. the total producuon revenue obtamed fro 
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each combination of price and M}ling cost Tlicte fig’'™* •’‘re repre- 
sented in the bottom figuTc m each bo\ o[ Table 68 Th^ 
shown by a system of "production retenue contours," as in ng i-OB, 


t So 





the coordinates of any point on one of these contours represent a com- 
bination of price and selling cost which will yield a given production 
revenue There will be some point, Q, representing a combination of 
price and selling cost at which the total production revenue is a maxi- 
mum In Table 68 tins mavimum value is $105, at a selling cost of $20 
and a price of $5 To get a production revenue of ratlier less than tins 
—say, $100 — It IS possible with the same price to have either a greater 
or a smaller selling cost, or with die same selling cost a greater or a 
smaller pnee The contour which gives the combinations yielding 
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|100 produciion revenue will therefore circle aiound the point Q, 
similarly, for all the other production revenue contours These "ar- 
cles" will not necessarily be smooth, they will probably be quite 
ciooked However, for simplicity in the diagram they are drawn 
smoothly 


The "Sale Line" 

Fig 120C combines the system of sales contours (solid lines) witli a 
system of production revenue contours (dotted lines) For any sales 
contour, Sgg, the point wlieie it is touched by a production revenue 
contour, P, is the point whose coordinates show the best way of selling 
the quantity of output repiescnted by the sales contour — in this case, 
50 tons That is to say, the best way of selling SO tons of output in this 
case IS with a price equal to PN and a selling cost equal to OiV, for no 
othci way gives a greater production revenue Similarly, we can find 
the best combination of price and selling cost for selling any other 
output All these points he on a line HPQK, which we may call the 
"sale line " It is somewhat analogous to the "scale line" in Fig 113, 
page 751, in that it shows the best way of expanding or contracting 
sales The best way to expand sales from, say, 50 to 65 tons is to move 
fiom a combination of price and selling cost repiesentcd by the point 
P to a combination icpresented by Uie point P' Evidently, if the sale 
line 15 steep, the best way to increase sales is to raise selling cost a lot 
and reduce price a little If the sale line is flat, the best way to increase 
sales IS to laise selling cost a little and reduce price a lot If the sale 
line IS vertical, as at R, the best tvay to inciease sales is to raise selling 
cost without loweiing price if the sale line is hoiwontal, the best way 
of increasing sales is to reduce piicc without raising selling cost It is 
mst conceivable that the sale line might bend backward, as in the 
figuie between K and R In such a region the best way to expand out- 
put IS to increase both puce and selling cost This might be the case 
if an inciease in selling cost is extremely effective in expanding sales 
while a change in price makes little difference to sales 


Why Sales Promotion Is Preferred to Price Cutting 

We can now see why businessmen who aie not in perfect competi- 
tion and who thcrefoie have a selling pioblera frequently to 
inciease then selling cost lathei than to cut prices That 
of puce and selling cost which is absolutely the most profitable must 

IS the towl production levenue inci easing as sales increase 
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pushed beyond the figure whose sales contour passes through Q, tlien 
as sales go up the total production revenue actually decreases Obvi- 
ously It could not pay to push sales to this point In the range hetween 
K and Q, however, the sale line is likely to be relatively steep, as we 
see from the figure and as we have seen from our arithmetical example 
Consequently, in the range of output in which the most profitable 
position IS likely to lie it will probably pay better to concentrate on 
sales promotion rather than pnce cutting as a means of expanding 
output This IS not, of course, necessarily so — it is quite possible for 
the sales curve to be flat in this range if price cutting is effective in 
expanding sales and sales promotion is not This seems to be the case 
in some businesses Nevertheless, there will be a certain dominant 
tendency for sales promotion to be more effecuve in this range than 
price cutung 

One further conclusion of mterest anses from this analysis It is that 
probably the best ivay of expanding sales is not by increasmg selling 
costs alone, or by cutting pnce alone, but by a combination of the two 
This need not be so if the sale line is vertical A vertical sale Ime, 
however, is a speaal case and is probably not common 


The Final Solution 

We can now bnng together all the vanous elements of the monopoly 
problem into one final solution First is the problem of production, 
solved by means of the scale-line analysis From this we obtain a total 
cost curve, each point of which represents the total cost of the best ivay 
of producing a given output Next is the problem of jelling This 
manifests itself as the best way of jelling a given output — the best 
combinauon of prices to different people or for different quantities, 
or the best combination of price and selling cost, as found by the sale- 
line analysis Then for each output ive can postulate a total production 
revenue, this being the total revenue which is passed on to the produc- 
tion side of the business after all selling expenses have been met And 
just as each total cost is the least total cost with which a given output 
can be produced, so each total production revenue is the greatest pro- 
duction revenue which can be obtained by selling a given quantity 
of output We can then draw total cost and total production revenue 
curves, and find where the difference between them is greatest or we 
can derive from them marginal cost and maiginal production revenue 
curves, and find where they intenect Either of these methods inves 
the most profitable output Then we can go back to our seal *line 
figures and find out what is the best ivay to produce this output, and 
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we can go back to our demand and sales figures and find out what is 
the best way to sell this output Then the problem is mathematically 
solvedi We may notice that all the analysis in Chapter 28 is valid if 
we interpret the marginal revenue to mean the maigmal production 
revenue, and the pnce to mean the average production revenue Our 
more detailed analysis, as usual, extends but does not destroy the 
simpler constructions 


Mathematics and Business Judgment 

This "solution” may seem highly abstract and unreal to the student, 
especially if he is acquainted rnth the actual practice of the busmess 
world It may be doubted rvhether even the most enlightened busmess- 
man would recognize a marginal revenue curve if he saw one, much 
less a scale linei Neveitheless, the student should not lightly assume 
that because this mathematical treatment is unfamiliar in the busmess 
world it IS valueless Most of the thmgs we have assumed as data in 
solving our problem — the demand schedules, cost schedules, and so 
on— which in fact determine the profitability of a busmess, are only 
imperfectly known even to the best of businessmen The businessman 
never knows exaaly hoiv, for instance, a change m price or m selling 
cost will affect sales, nor does he know exactly how much his cosu wll 
change if he inci eases his output He must, of course, have some idea 
of these relationships or he cannot make any intelligent decisions But 
the data on whicli he works are subject to so many errors of esnmate 
that his decisions belong ratlier to the nature of an art than of a 


science „ 

This IS particularly the case m tire selling problem, for it is usually 

impossible to tell what has been the exact effect of a sales policy wen 
after it has gone into effect Luck and chance play a great part m busi- 
ness, as does die indefinable but vital factor of intuitive judgment It 
the data of the problem were as well known as we have assumed, busi- 
ness would not be an art but a mere mechanical performance In fact, 
the businessman is more of an aitist than a madiematician But it n 
miportant to understand the mechanics which underlie 
ness, just as it is important to undeistand the mechanics " ^ 
lie, lit us say, the art of music Economic theory is “ 
as the theory of sound is to music Just as a man can be an excelle 
musician w^out a detailed knowledge of die dieory of sound, so 
man can be an excellent businessman and remain totally 
Se whole body of economic analysis But that is no argument against 
either the theory of sound or economic theoiy' 
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SOME APPLICATIONS OF THE THEORY OF SELLING COST 
Taxation 

The application o£ the theory of selling cost to problems of taxation 
IS interesting The analysis of Chapter 29 with regard to the effect of 
taxation applies perfectly if we replace "price” by "average production 
revenue,” and marginal revenue by “marginal production revenue ” 
Thus, Fig 96 shows that a lumpsum tax will not lead to a change in 
output or to a change in "average production revenue " There will 
therefore be no change in price or selling cost if the monopolist is 
already selhng his output m the most economical ivay A variable tax 
will reduce die output and raise the "average production revenue ” 



K 

Pnc» 

Fio 121 Taxation and Selling Cost 


In this ^e there will be an effect on both price and selling cost, il- 

lustratedinFig 121 Here selling cost is measured vertically and price 

honzontally, as in Fig 120C HK is the "sale line " Suppose S. to be 
the sales contour" shoxvins all those cmnhinaHrvne j n.. 


an amount equal to the originally most profitable 
Of B the total selling cost, FP is the price Let S\ be 

thl profitable after 

cost Of “tT^T^ filing 

from FP ™ to the price 

F'P' and to lower the selling cost from Of to Of' It is 
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possible, however, that a tax may take out all its effect on the selhng 
cost If, for instance, the tax shifted the most profitable output from 
the one represented by the sales contour Q to the one represented by 
Qi, there would be no change in pnce but a considerable reduction in 
selling cost A case is even conceivable in which a tax causes a monopo- 
list to reduce his pnce A tax which reduced the most profitable out- 
put from the one represented by Qj to the one represented by Qj 
would have this effect, the sale line being re-entrant in this range 


Effect of a Change in Demand 

Our theory of selling cost leads us to broaden our concept of the 
"demand” for the product of a monopolist We must now think of 
the demand not as a simple relationship between the price and the 
quantity bought, but as a threefold relanonship between pnce, selling 
cost, and quantity bought. That is, the “demand" for the product of a 
monopolist really consists of the whole system of “sales contours,” as 
in Fig 120A, page 777 A “change in demand" means a shift in this 
whole system In the simple case a "fall m demand" means that a 
.mallfr quantity than before can be sold at each price For a monopo- 
list, however, a "fall in demand” means that a smaller quantity than 
before can be sold at each combination of price and selhng cost A 
fall in therefore means that the whole surface, which the sales 

contours represent, has fallen toward the base plane The whole sys- 
tem of sales contours in Fig 120A ivill move upward and to the left, 
tlius Soo might occupy the place now held by Sjj, and so on After the 
fall in demand more must be expended m selling cost in order to sell 
a given output at the onginal price, or a lower pnce must be charged 
in order to sell a given output wth tlie origmal selling cost 

That IS to say, in order to sell any given output either a lower pnce 
must be charged or a greater sum must be expended in selling cost, or 
both, than before the fall in demand In any of these cases the result 
will be a decline m the total production revenue At each output, 
therefore, the total production revenue, the average production reve- 
nue. and the marginal production revenue will be less lhan before, 
the average and marginal producuon revenue curves will have sh*ed 
downward and to the left We have already analyzed the results of thu 
in Fie 95, page 620 There will usually be a decline in output and 
usuaUy (though not always) a decline in the average production r^ 
nue In the case of Fig 95 itself, of course, the average productio 

revenue and the price are identical 

Where selling cost is taken into account, the problem is more com- 
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plicated It IS illustrated in Fig 122 Price is measured along OX, 
total selling cost along OY, as in Fig 120C, is the onginal "sale 
Ime” before the fall m demand, S, is the sales contour corresponding 
to the original output The effect of the fall in demand will probably 


T 



be to shift the sale line doivnward and to the left, to the position 
for the sales contours in Fig 120A, page 777, and the production reve- 
nue contours in Fig 120B, have all shifted to the left Conditions are 
possible in which a fall in demand wll not change tlie sale line, or will 
change it in the opposite sense, but they are not the most probable 
The fell in demand will also have shifted the sales contours to the left 
Let S, be the neiv sales contour corresponding to the original output 
Then if the output did not change, the point which describes the best 
way of selling that output would shift from Pi to P, In this ease, 
evidently, there will be a considerable fell in price, from ONi to ON„ 
and only a slight change in the selling cost, from PjAl, to PjAf, In 
fact, unless the marginal cost curve in Fig 95 rises very steeply, the out- 
put mil decline If it declines only a little, it remains true that the 
pnnapal result of a fell m demand is a fell in the price, and not in the 
selling cost If it declines sharply, say, to the figure whose sales contour 
IS S'j, then P '2 shows the best price and selling cost The price may be 
unchanged at ONi, but the selling cost will fell sharply to NjP'j In 
exceptional cases where the fell in demand brings about a very large 
fell in output It IS conceivable that the sales contour might shift to 
i'j, in which case the fell in demand would lead to a great fell in selling 
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cost and an actual nse in price' Further complications of this topic 
arise out of the question whether the fall m demand affects principally 
the price or the selling cost at which a given output can be sold It is 
conceivable, for instance, that the public might become less susceptible 
to the charms of advertising and more susceptible to the charms of low 
pnces However, we have probably pursued these abstraa ramifica- 
tions as far as our clumsy techniques will allow 


QUESTIONS AND EXERCISES 


1 As an exerase in the use of contour lines, draw the contours of the fol- 
lowing objects 

a A cone with its apex above the center of its base 
b A cone with its apex above a point on the arcumference of its base 
c A half-cone, cut through the apex and center, and lying on the flat 
triangular side 

d A similar half-cone, standing on its semiarcular base 
e A half-sphere, standing on its base 
£ A football at rest on the ground 
g A baseball bat lying on its side 
h A saddle-back mountain pass 
i A square pyramid 
]. A corkscrew 

2 Compare and contrast the theoretical problems presented by (a) the 
production of a given quantity of physical produtt, (b) the obtamuig 
of a revenue from the sale of a given quantity of physical product 

3 Draw in perspective the three-dimensional figures represented in con- 
tour form in Figs 120A and 120B Draw representauve sections of these 
figures showing (a) the lelauon between the sales and the total selling 
cost, pnce being constant, (b) the relation between price and sales, 
.xllin g cost being constant, (c) the relation between producuon revenue 
and selling cost, puce being constant, (d) the relation between produc- 
tion revenue and pnce, selling cost being constant 

4 Show that as the market for a firm’s output became more nearly perfect, 
the sales contours in Fig 120A would become steeper and farther apart 
What would the sales contours be like for a firm with a perfect 

for output? What would its production revenue contours be like? Why 
must we assume that selling costs would be inefecuve m a perfect mar- 


Ketr 

Conunue exerase 6, page 760, by drawing a ring around the maximum 
value of the net revenue in each row of the table Join these nngs y 
line This line IS the “labor curve" in Fig 117 It shows the best quanti^ 
of labor to use with each quantity of land Similarly, ring the maximum 
values of the net revenue in each column of the table The line joining 
these rings is the “land curve" of Fig 117 Why do these curves not 


intersect? 
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6 The following table is a physical production function, showing the 
number of bushels of potatoes obtained with various amounts of land 
and labor 


Units of 
Land 



Budiels (d Potatoes 



7 

460 

574 

660 

725 

775 

820 

860 

6 

442 

557 

636 

707 

760 

800 

838 

5 

411 

536 

615 

683 

747 

779 

812 

4 

370 

498 

577 

638 

694 

736 

770 

3 

322 

436 

520 

576 

613 

643 

668 

2 

265 

360 

418 

470 

519 

554 

574 

1 

156 

245 

307 

345 

371 

391 

402 

0 

1 

2 

3 4 5 

Units of Labor 

6 

7 


a On squared paper, with labor on the horizontal and product on the 
vertical axes, dmw the family of seven physical production curves corre- 
sponding to the seven units of land Label this Fig 1 
b On another sheet of squared paper draw the product contours, with 
labor on the horizontal and land on the vertical axis, coixesponding to 
quantities of product 100, 200, 800 Label this Fig 2 Use the 

curves of Fig 1 to get the exact amount of labor correspondmg to 
various amounts of land and product 

c Suppose the pnce of potatoes at all outputs is f 1 per bushd, labor 
IS f 100 per unit, land is |50 per unit Then (i) Draw the outlay con- 
tours m Fig 2, touching the product contours, and draw the scale hne 
through the point of tangency (u) For levels of output 100, 200, 

800 calculate the least total input cost, the net revenue, and the mar- 
ginal cost (ill) At what level of output and inputs is net revenue a 
maximum? 

d Fmd the point on each of the curves in Fig 1 at which the slope of 
the curve is equal to the pnce of labor From these points [dot the 
"labor curve" on Fig 2 In a similar way draw the "land curve " Show 
that these curves intersect at the pomt of maximum net revenue found 
in(c) 

e For each of the cells m the physical production table calculate the 
net revenue, and pick out the largest net revenue figure Does this cor- 
respond with the results of parts (c) and (d)? 

f Repeat parts (c), (d), and (e) on the assumpuon that the price of labor 
IS $100 per umt and the pnce of land is $100 per unit 
g Repeat parts (c), (d), and (e) on the assumption that the pnce of 
labor IS $50 per umt and the pnce of land is $50 per unit 
h Comment on these results 

7 a In a figure like Fig 112, page 749, plot the output of one jomt prod- 
uct {A) along OX, the total revenue denved from its sales along OF', 
the output of the other jomt product {B) along OF, and the total reve 
nue derived from its sales along OX' Draw total revenue curves for 
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each product, on the assumption of perfect markets for output Con- 
struct the corresponding revenue contours, and draw a perspective draw- 
ing of the revenue surface which they represent 
b Repeat the exercise on the assumption that the market for one prod- 
uct IS perfect and for the other product is imperfect 
c Repeat the exerase on the assumption that the market for both 
products IS imperfect Show that a dome-shaped revenue surface results 
d Repeat the exerase on the assumption that the two products ate 
(i) competitive in demand, (ii) complementary in demand (Note In this 
case the construction lines forming the network from which we draw 
the contours are not straight lines, but curved They are themselves the 
contours of surfaces showing the revenue derived from a single product 
for each combination of quantities of both products ) 

8 The following schedule shows the total cost, in thousands of dollars, of 
producing various quantiues of two products, A and B, in a single 
process 


QjianUtyofS 


Total Cost ($000) 


ana 

540 

600 

670 

750 

840 

940 

1050 


455 

520 

595 

680 

775 

880 

995 

600 

375 

445 

525 

615 

715 

825 

945 

500 

300 

375 

460 

555 

660 

775 

900 

400 

230 

310 

400 

500 

610 

730 


300 

165 

250 

345 

450 

565 

690 

825 

200 

105 

195 

295 

405 

525 

655 

795 

100 

50 

145 

250 1 

365 

490 

625 

770 

0 

■1 

100 

210 

330 

460 

600 

750 

1 

0 

100 

200 

300 

400 

500 

600 


1170 

1120 

1075 

1035 

1000 

970 

9« 

925 

910 


700 


1300 

1255 

1215 

1180 

1150 

1125 

1105 

1090 

1080 


800 


Quantity of A 


Suppose the price of product A is ?1200 per unit, and of B » »500 per 
unu Find the most profitable output of both products by the following 

methods . t. » 

a Calculate from the table the net revenue at each combination 
b For each quantity of B draw the marginal cost curves of A, and find 
at which output of A the maiginal cost is equal to the pna Fro m ^ 
results draw the "il-curve" In a similar manner draw tlie B-rawe 
Find the most profitable output combinaUon from these ^o mrvm 
c Draw, by interpolauon, the cost contours corresponding to the abwe 
table Draw on tL same figure the revenue contours 
line Calculate the net revenue for each combinauon on the scale line, 

and find where it is a maximum • . j . ,t,» 

Repeat the exeicises with different prices for A and B, 
effects of these price changes Can you construct a '"Pjjy ^ 
of these two products? Discuss the problem of supply when there 

joint products 



CHAPTER 36 


INDIFFERENCE CURVES AND THE THEORY 
OF OPTIMUM CHOICE 


In the theory of the firm as developed up to this point we have 
assumed that the "best" position of the firm is that which in some 
sense maximizes profits This limitation must now be removed, as it 
IS clearer that in many cases firms are prepared to sacnfice profits for 
other things such as security or liquidity It is dear also diat profit 
maximization is quite inappropriate as a theory of the household, 
where we have already had to invoke the pnnciple of maximiation of 
"utility" (Chapter 32) What we are looking for, in fact, is a general 
theory of optimum choice— that is, of the conditions which underly 
the "best" position of any organization whether firm, household, gov- 
ernment, church, school, or soaety 

Ttie Preference Scale 

A theory of optimum choice involves putting together two sets of 
relauonships, one which describes what there is to choose among and 
the other which enables us to select out of the possible choices that 
which stands highest on some scale of value or preference We have 
already seen how production functions, cost functions, and market 
functions impose limitations on possible choices In essence they 
divide the universe into combmations of quantities that are available 
and that are not We have called them “availability" or "possibility” 
functions We now want to find ways of describmg the preference, 
value, or welfare funcOons which indicate the ordenng of the various 
ronceivable combinations of quantities according to some scale of 
better or worse," "up or down " Such an ordering is all that is neces- 
sary in order to pick out the "optimum”— that combination of quan- 
tities which stands higher on the "up-down” scale than any other 
This "up-down” scale is a quite general nouon It may refer to per- 

787 
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sonal preference, to moral values, to group or social preferences, to 
anything where it makes sense to say that one set of things is “better" 
or “worse” than some other set 

The analysis of the previous two chapters indicates a convenient 
way of representing the preference function for combinauons of two 



Fig 123 An Indifference Curve System 

quantities, A and B In Fig. 123 we measure A along the horizontal, 
B along the vertical axis A and B can be anything we like, so long as 
they are quantities whicli are objects of preference or valuation They 
may be quantities of commodities consumed, or assets held, or prices, 
or profits, or cliaractenstics of any kind — even virtues and vices, if 
they are reasonably measurable The solid circular lines in the figure 
then represent contours of a three-dimensional figure in which the 
third dimension measures the position of the vanous combinations on 
tlie scale of preference This measure is what in Chapter 32 we have 
called "utility,” for histone reasons, though "preferability” would be 
a much better name 

Indifference Curves 

These contours or lines of equal preference are called “mdifference 
curves” because they represent combinations of quantities which are 
neither better nor worse than each other but are mdifferent It two 
points Pi and P^ are on an indifference curve it means that the coim 
binattons represented have equal values on the scale of preference 
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which the set of indifference curves describes we "don’t care” whether 
we have a lot of B and little A, as at Pj, or a lot of A and little B, as at 
P, As draivn in the figure the indifference curves are roughly circular 
around the point M This means that Af is the absolute maximum of 
utility, the absolutely most preferred point, the top of the “utility 
mountain,” or the point of satiety This pomt may, of course, be a 
long way off or even at infinity, but the most general case is the one 
drawn The line MtMM\ is diaim through those points where the 
mdifference curves are vertical It shows the maximum preferability 
quantity of P for each quantity of A Similarly, the line MJiAM’, is 
draivn through those points where the indifference curves are hori- 
zontal It shows the most ptefeiahle quantity of A for each quantity of 
B These tivo Imes divide the field mto four quadrants In that 
bounded by both quantities are “commodities" in the sense 

that as we increase the quantity of either, the quantity of the other 
heing held constant, we move to prefeired positions Thus movmg 
from H to H, we increase A, keeping B constant, and we move to a 
“higher” indifference curve, that is, to a preferred position If we 
visualize the three-dimensional “mountam,” then as we move from 
H to H, \re are moving “uphill ” Similarly, moving from H to also 
means movmg to a preferred position In the quadrant bounded by 
d IS a "discommodity" though B is still a commodity That 
IS to say, moving from K to K, increases d but is a move “downhill” 
on the utility mountam to a lower mdifference curve or a less pre- 
ferred position Movmg from K to is still moving to a preferred 
position In similar ways we can venfy that m quadrant MjMM', A is 
a commodity but P a discommodity, and in quadrant Af'gMM'^'both 
A and P are discommodities 


The “Possibility Curve” 

Now suppose we impose on this figure a "possibility curve,” FHG 
which divides the field mto possible or attainable combmations which 
lie ivithm the area OFHG, and impossible or unattainable combma- 
uoi^hich he outside that area The problem now is which is the 
prefa^ or optimum position among all those which are possible, as 
clearly the unattainable is not particularly mteresting The answer 
IS the point H, where the possibihty curve is touched by an mdiffer- 
visualizmg the utility mountain, it is clear that H 
IS the highest pomt on the mountain whidi can be reached as lonir as 
Th* wh^^^h within the "possibility fence” FHG At any pomt s5ch 
as H where the possibility curve cuts an mdifference curve, it is pos- 
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sible to move to a higher indifference curve while keeping to the line 
FHG. 


The Marginal Conditions for an Optimum 
At this point of mutual tangency H the slopes of the two curves are 
equal The slope of the indifference curve may be called the rate of 
indifferent substitution It is the amount of B which could be suh 
stituted for one unit of A without moving to a more or less preferred 
position That is to say, it is the amount of B which is equivalent, in 
preferability, to one unit of A This quantity is frequently called 
simply the " m argi nal rate of substitution,” but it seems wise to quahfy 
the term to distinguish it from other rates of substitution The slope 
of the possibility curve may be called the rate of alternative substitu- 
tion, or the (marginal) alternative cost of B hr A It is the maximum 
amount of B which can be substituted for one unit of A That is, it is 
the maximum addition to 3 which can be obtained by the sacrifice of 
one unit of ^ The condition for an optimum is then that the margmal 
rate of indifferent substitution should be equal to the marginal alter- 
native cost This IS not, however, a sufficient condition for an opu- 
mum Suppose, for instance, the possibility line were SLT The point 
Z, where the marginal conditions are fulfilled is only an optimum if we 
have to stay on the boundary SLT, if, however, we can move mside 
the boundary, we will move to the absolute maximum M, simply by 
discarding some of A and B Suppose again that the possibility line 
were FVWG The marginal conditions are sausfied at both V and W 
where the possibility line touched an indifference curve F is a relative 
but IF IS a relative mimmum It is not an absolute mim- 
mum, as both G and F are on lower indifference curves than W In 
all these problems, therefore, it is never wise to rely on the marginal 
condition alone, the whole field should be examined as far as possible 
to see where the optimum lies Basically the problem is one of selec- 
tion of some “highest” point withm the possibility area The maiginal 
conditions are merely aids in this process 


Analogy with Production Functions 

In the quadrant bounded by M,MM, the similarity to foe produc- 
tion function figures of Chapter 34 (e g , Fig 11 L page 742) is sinking 
We can thmk of "utility" as the "product” of the o*er jwo 
If for a moment we suppose that utility is cardinally measurable, 
“margmal utility" is seen to be a concept analogous to marp^ 
pSctivity. A vmtical section of the threcKiimensional figure plotted 
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m Fig 123 along the line 0,lf gives a total utility cuxve, as in Fig 
107A The slope of this curve at any point is the marginal utility of A 
The marginal rate of indifferent substitution is then equal to the 
ratio of the marginal utiliues of A and B, just as the rau of product 
substitution IS the ratio of the marginal productivities 

Utilify as an Ordinal Magnitude 

One of the virtues of the indifference curve analysis, however, is 
that It applies to many problems where cardinal measurement of 
utility IS not necessary If we are given a field of indifference curves 
and a possibihty area, all we need to know to find the optimum point 
IS the ordenng of the mdifference curves That is to say, we need to 
know of any two indifference curves which is the "higher" — ^i e , which 
represents a supenor position — but we do not need to know by how 
much one is higher than the other This is what is meant by saymg 
that utility is an "ordinal" rather than a “cardinal" magnitude— we 
must be able to rank or order the various utilities represented by the 
mdifference curves in order from "low" to "high," but we do not have 
to specify the magnitude of the intervals between them In geometric 
terms, we can suppose that the indifference curves are contours of a 
utihty mountain whose general shape we know but whose height we 
do not know We can transform the mountain by compressing it or 
stretching it as much as we like, provided that all pomts which were 
previously on the same level remain on the same level, and any point 
which was previously above another remains so Maximum properties 
in general survive transformations of this kind — the top of the moun- 
Uin IS still the top no matter how much we stretch or compress it ac- 
cording to the above rules This is why confining utihty to an ordinal 
magnitude seems to make so Uttle difference to the analysis 

APPIICATIONS TO THE -mEORY OF THE FIRM 
Indifference curve analysis can be applied to the theory of the firm 
to release it from the previous assumption of profit mavitnuj ^tin n 
Thus m Fig 124 we suppose three possible cases Profits are measured 
on the vertical axis, and some other variable of significance to the firm, 
A, on the horizontal axis It does not matter for the present purpose 
what this variable is It may be size of enterpnse, it may be uncer- 
tainty, liquidity, security of control, public reputation, or quality of 
labor relations We suppose m each case a profits* curve which is a 
possibility function relating profits to A This we suppose has a 
maximum value for profits at M All combinations of amounts of 
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profit with amounts of A within the curve are attainable, outside it 
they are unattainable In each case three indifference curves of a field 
are drawn 



Fig 124 Utility Maximization in the Firm 

In Fig 124A these indifference curves slope upward, indicating that 
id IS a discommodity, as in quadrant MJAM\ of Fig 123 Profits must 
increase in order to compensate for an increase in the disagreeable A 
The optimum position is at P where an indifference curve touches 
the possibility boundary This pomt is below the maximum profits’ 
point M, and at a smaller value of i4 It is not worth going on to Af 
because the gam in profits is accounted of less worth than the inaease 
in the discommodity i4 whicli would accompany n 

In Fig 124B the indifference curves are horizontal, indicating that 
A IS neutral — that is, we do not care at all whether we have more or 
less of It In that case the optimum point P coincides with the point of 
maximum profit 

In Fig 124C, A IS a commodity, and tlie indifference curves slope 
downward— we are willing to sacrifice profits in order to get more of 
A. In this case the optimum pomt P is below but to the right of M, 
indicating that we are willing to go beyond the point of maximum 
profits for the delights of getting more A . The principle of m^imizing 
profits IS thus seen as a special case in which tlie firm is indifferent to 
all those variables which are related to profits in a possibility function 


Utility Maximization for an Exchanger 

The indifference curve analysis is useful m indicating fornml solu- 
tions, to many problems in the theory of tlie firm, whether of sin^e 

Change, prodLion, or inventory In Fig 125, for insmnce suppose 

that we have first a pure exchanger, as m Fig. 78, page 553 The 
represent stocks of wheat and of money held Suppose the 
stMts from a position P„ and has an exchange opportunity line MPiW 
^canTod his optimum position on this line by drawing a field of 
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indifFcrcnce curves of which one is shown touching the exchange 
opportunity line at Q Q is then the optimum point and the exchanger 
will move to it by selling wheat The character of Ins indifference 
curves depends on his expectations of price changes They tvill become 
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steeper the more he expects the pnee of wheat to rise, and flatter the 
more he expects it to foil The slope of an indifference curve in this 
figure IS the rate of indifferent substitution of money for wheat — that 
IS, the quanuty of money which he regards as just compensating for 
giving up one unit of wheat If he expects the price to rise, wheat will 
become more attractive and money less, he will want more money as 
an equivalent of a unit of wheat tlian before, and the rate of indiffer- 
ent substitution will rise The optimum position will therefore move 
toward W 

The Inventory Problem 

The same figure can be used to solve the problem of inventory on 
the tlieory of production We now suppose the firm starts from P, and 
follows a production opportunity curve It will move to P^ where 
this curve is touched by an exchange opjiortunity line, as shoivn on 
page 549 The firm now moves back along the exchange opportunity 
line to where it is touched by an indifference curve Then AfPj is 
the amount produced, P^K is the amount sold, and NK is the amount 
added to inventory in the penod for which the curves are appropriate 
An expected rise m price will move tlie point Q down the curve as 
before, less will be sold in the present penod and more will be added 
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to inventory An expected fall in pnce mil move the point Q up the 
curve, more will be sold and less will be added to inventory — indeed, 
more may be sold than is produced and there may be withdrawals 
from inventory ‘ 

APPLICATION TO THE THEORY OF THE HOUSEHOLD 
The theory of the household is a peculiarly important field for the 
application of indifference curve techmques, as there is clearly no 
"objective maximand” such as profits which can be maximized, and 
we must fall back on a more general theory of the optimum 

The Budget Problem 

Let us take first what might be called the “budget problem”— that 
of dividing a fixed income or sum of money in the best possible way 
between competing lines of expenditure Let us suppose first that 
there are only two commodities bought— say, "food” and "clothing ” 


r 



Quaatity of fbod 


Fig 126 The Standard of Life Lme 


The solid lines in Fig 126 show the indifference curves of a consumer 
for combinations of these goods Now let us suppose that the house- 
hold has a fixed amount of money to spend on the tivo goods If 
whole sum is spent on clothing an amount, say, OG cm he bough . 
if tlie whole sum is spent on food an amount OC' ran be 
other combinauons of quantities of food and clothing which ran be 

YorL, 1950, Chapter 6 
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bought with the given sum he on the line CC', which ivill be a straight 
line if the markets are perfect This is an "outlay contour” as m Fig 
112, It IS also a "possibility boundary" as the household cannot reach 
points beyond it as long as it is confined to the given total outlay The 
optimum point is where it is touched by an indifference curve at P 
There will be a family of such outlay contours corresponding to differ- 
ent total outlays The locus of their points of tangency with the in- 
difference curves is the hne OPS This is analogous to the "scale line” 
of Fig 113 We may call it the "scale of livingf” or "standard of hfe” 
line, for it shows the best way of increasmg purchases as the total out- 
lay of the household increases Given the total outlay of the household 
and Its standard of life line, the optimum consumption pattern is 
found at the point of mtersection of the standard of life line and the 
appiopnate outlay contour 


The "Standard of Life" Line When There Are More Than 
Two Commodities 


The analysis can be extended, like the scale-line analysis, to cover 
the case of three commodities if the quantity of the third commodity 
IS measured on the vertical axis Then instead of mdifference curves 
we have indifference surfaces, looking rather like the skins of an 
onion, instead of outlay lines we have outlay planes, rather like the 
pages of a book The point where an outlay plane is touched by an 
indifference surface represents that combination of three 
which gives the greatest sausfection, and which we can buy with the 
total outlay represented by the outlay plane The locus of all such 
pomts IS again a standard of life line, but in three dimensions instead 
of two Any pomt on the hne now represents a combination of quan- 
tities of three mputs which is the best combination for a given total 
outlay Similarly, with any number of commodities, n, we can con- 
struct analyncally, if not geometrically, a standard of life line m n- 
space, each point of which shows the best combination of commodities 
which can be purchased with a given total outlay 


Proof of the Equimarginal Principle 

If we suppose for the moment a cardinally measurable utility, it can 
easUy be sboivn that the pnnaple of equality of marginal rates of 
suteutution 15 idenucal with the “equimaiginal pnnaple” developed 
in Chapter 32. page 688 We have seen that the marginal condition^ 
maiSinal rate of indifferent substitution 
should equal the marginal rate of alteniative cost For two com- 
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modities A and B, however, the marginal rate of indifferent substitu- 
uon IS the ratio of their marginal utilities, and in perfect markets the 
marginal rate of alternative cost is the ratio of their prices If for 
instance the price of A is $I per unit and of B is $4 per unit, giving up 
one unit of B releases money which can be applied to purchase 4 units 
of A, total outlay being constant We can write the maiginal condition 
for the optimum, then 

Marginal utility of B Price of B 
Maiginal utibty of A ~ Price of A 

Rearranging this equation we have 

Marginal utility of A _ Marginal utility of B 
Price of A ~ Price of B 

This is the equimarginal principle of page 688 Although in this form 
it apparently requires the assumption of a cardinally measurable 
utility, this IS merely a matter of form, not of substance, and as we see, 
the pnnciple can be stated in the form of equality of marginal rates 
of substitution m a manner that does not imply more than ordinal 
measurement of utility 


Release of the Budget Limitation 

Let us now release the budget limitation, and suppose that the total 
expenditure or outlay of the household is itself variable Expenditure 
(£) IS equal to receipts (R) minus "hoarding,” or the increase in the 
money stock, H, E = R-H An increase in expenditure can there- 
fore come either out of an increase in leceipts or out of dishoarding (a 
decline in money stocks) Receipts and expenditure here refer to in- 
flows and outflows of money from the household They should not be 
confused with the concepts of income (I) and outgo (0) Income is the 
gross additions to net worth of the household, which may be in the 
form either of money receipts or of other receipts, in the form, for 
example, of commodities, securities, or claims Similarly outgo is the 
gross subtractions from this net worth, especially m the consumption 
of commodities Saving (S) is the net increase m net worth, and is 
therefore equal to I - O Saving consists of wo parts— the mae^e 
in money stocks, H, and the increase in nonmoney assets, d, so that 
S = H + A Strictly speaking, receipts and expenditures should be 
considered as part of the exchange process and regarded as asset trans- 
fers Thus when a man earns income in the form of wages, this is 
reflected first in the building up of a wage claim, which is a kmd o 
security When he gets his paycheck he in effect exchanges (sel ) 
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wage claim for money All money receipts, therefore, can be thought 
of as resultmg from a sale and all money expenditures from a purchase 

Household Decisions 

There are therefore several sets of related decisions which a house- 
hold has to make There is some flexibihty first in the amount of in- 
come received, depending on the amount of earning efiEort (work) 
put forth There is flexibility in outgo, or saving, whichever way we 
wish to look at it, though not m both together once income has been 
fixed, for to fix mcome and outgo fixes saving, or to fix income and 
saving fixes outgo Then if saving has been fixed there is a further 
problem of the choice between increasing money or nonmoney assets 
Then if H has been deeded there is a further problem of how large 
RotE should be — that is, how large the money turnover of the house- 
hold should be In farm households, for instance, receipts may be ap- 
preciably less than income, as part of the product of the household is 
consumed on the spot and does not go to market This is true even of 
urban households where much time is spent on home repair and main- 
tenance On the other hand there are some households which indulge 
in a good deal of buying and selling, a household, for instance, which 
buys and sells a house in the course of a year mil have receipts and 
expenditures far m excess of its income or outgo There is a problem 
here of when does a household become a business If a household, for 
instance, makes a regular practice of buying and selling houses, we 
should probably want to classify this activity as “busmess " 

Earnings and Hours of Work 

Let us consider first the problem of the determination of income or 
earnings from work Suppose first that a man has the opportumty to 
work for as many hours as he pleases at a fixed hourly ivage In Fig 
127 A the number of hours worked m a day is measured along the 
horizontal direction, the total income derived from such work along 
the vertical direction We can then postulate a system of mdiffi-rrnrp 
curves, such as /j, /j, Ip etc , which describe the system of preferences 
of the individual as betiveen work and income Any one of these curves 
— fi— joins all those points which represent equally advantageous 
combinations of hours of work and income Thus both the pomt Pj, 
represenung 4 hours’ work and |1 25 a day income, and the point R^. 
representing 8 hours’ work and ?2 50 income each day, are on the 
indifference curve, /j This means that if the man were offered the 
choice between working 4 hours for Jl 25 and working 8 hours for 
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|2 50, he would not know which to choose, each alternative seemir 
equally attractive to him, like the donkey between two bales of hay 
This system of indifference curves can also be regarded as the co: 


I /f A 4 A 



I 


N N, NfK« 
Bon of wk per dtp 

A 


Hen of work per dor 

B 


Fic 127 Denvauon of Supply Cuive for Labor 

tours of a three-dimensional utility suiface, m which utility is meas- 
ured in the direction veitical to the plane of the paper Any student 
familiar witli contour maps will have no difficulty in visualizing the 
suiface as sometliing like a "half-dome” mountain, rising toward the 
top left-liand coiner of the figure 
We have given this system of indifference curves certain properties. 
We have assumed in the first place that each indifference curve ulti- 
mately slopes upivard and to the light This is the graphic expression 
of the assumption that in order to make anyone do more work per 
day. It IS necessary to offer him a larger total reward A person might 
be indifferent regarding the combinations “$1 25 and 4 hours and 
"$2 50 and 8 hours " But it would be a strange person who would be 
indifferent whether he worked 4 hours for a total of $ I 25 or 8 hours 
for a total of 31 , as might be the case if the indifference cuives had a 
negative slope This means simply that labor is a discommodity and 
we are operating in the quadrant MjAlAt'i, of Fig 123 
In the second place we liave assumed tliat the indifference curves 
get steeper as the number of hours of work increases There is a physi- 
cal limit to the number of hours of work whicli can be done in a day 
—say, 16 or 18 hours At tins limit all the indifference curves mil be 
vertical, for there is no point beyond this maximum which can pos- 
sibly he on an indifference curve At the physical maximum, that w, 
one will always prefer a laiger income and will never conceivably 
prefer longer hours, however gieat the inducement It is reasonable. 
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therefore, to assume that the indifference curves, if they are regular in 
shape, curve upivard to a vertical asymptote at the physical maximum 
number of houn 

There is a further reason for the assumption of a curve with rising 
slope It IS that after a certain point, at least, successive unit additions 
to the working day are likely to be more and more distasteful, and less 
and less pleasant A man will gladly work an extra hour when he works 
only three hours a day, irrespective of pay, but it is with a sour face 
that he faces an extra hour when he has already worked ten Assuming 
for the moment a measurable total utility, this means that as the hours 
of work increase, after a point the marginal utility of work will decline 
sharply, become negative, and become an mcreasmgly large negative 
quantity In Fig 127A we have assumed that work is a disutility from 
the very start — though this is not a necessary assumption — and that as 
the quantity of work done for a given income mcreases, the total 
utility of work and income together declmes with ever increasing 
velocity Moving outward from the income axis, OF^ along a horizon- 
tal line we cross the mdifference curves with ever increasing rapidity, 
mdicaang that the total utility surface is gettmg steeper and steeper 
and the marginal uulity of ivork a larger and larger negative quanuty 
This result can be achieved only if the indifference curves are curved 
in the manner suggested 

If, now, the mdividual receives a fixed hourly wage for all houn 
worked, the Ime which shows the relationship between the number of 
hours of labor and the total income received in one day will be a 
straight line from the origin The slope of this line is the hourly wage 
OPj IS the line representmg the income-hours relationship when the 

hourly wage is or Tan PjOiVi 

C/iVi 

To find the best combination of hours and income for any given 
wage, we find where the income-hours Ime, eg, OPj, is touched by 
an indifference curve The coordinates of this point (eg, PJ repre- 
sent that combinauon of hours and income which gives the indi- 
^dual the greatest total utility consistent with a given hourly wage 

IS point IS on the "highest" indifference curve which the mdivid- 
ual can reach under the hmiution that he receives only a fivoA hourlv 


The Supply Curve for Labor 

It 18 only a little step now to derive from our system of mHiff ^vnc e 
curves the supply curves for labor The higher the hourly wage, the 
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greater the slope of the income-hours line As the wage rises from 
N P NJP 

to the income-hours line steepens from to OP^, the 

C/iVj C^iVg 

point of equtlibnum shifts from P^ to Pj, and the number of hours 
worked changes from ON^ to ONj As the wage nses further to levek 
indicated by the slopes of OP,, OP^ etc , the point of equihbrium 
changes to P,, P<, etc So we can plot a complete supply curve for labor 
from the in^vidual, as in Fig 127B Here the number of hours is 
measured horizontally on the same scale as in Fig 127A The hourly 
ivage IS measured vertically The the curve QiQj is the supply curve 
for labor from the individual in question When the wage is NyQ^ 
AT P 

(= in Fig 127 A), the number of hours which the individual is 

* N,P 

willing to work is ON^, when the wage is ATjQ, (= m Fig 1Z7A), 

the number of hours worked is ON,, and so on 
It will be observed that the curve is re-entrant and that the 
number of houis reaches a maximum, ON^ At a higher wage than 
that at which the number of hours is a maximum ® rise m 

wages results in a fall in the quantity of work supplied The curve 
in Fig 127B should be compared with the curve in Fig 41, page 211 
Our simple assumptions regarding the indifference curves give a full 
explanation of how a re-entrant supply curve can exist 
Just as a seller can extract a greater amount of money from a buyer 
if he charges different prices for different quanuties, as we saw m 
Chapter 29 (page 612), so a buyer of labor can extract a greater amount 
of labor for a given sum if he offers to pay different sums for different 
hours Suppose, for instance, m Fig 127A that the employer offers to 

pay an hourly ivage equal to ^ for the first ON, hours worked, and 

a higher wage, equal to die slope of die line PjP',, for each hour 
worked thereafter. The income-hours line is now OP,^„ the 
highest indifference curve reached on this line is not I, but ,, i w 
assume that the line P,P', touches the indifference curve at P , 
Such a practice is knoivn as paying "overtime” rates The 
that It may result in extracting from the worker a larger numbCT of 
hours (ON',) than he would be willing to work at any wage if the 

hourly wage were constant! , 

PiJ 127A also tells how many hours a man will want to wrk 
a given hourly wage if he has income from other sources Supp^ 
he^s an income ejial to OK from sources other than labor and tha 
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he can earn an hourly ivage measured by the slope of the line OPj 
Then a line KLj drawn from K parallel to OPj, represents the in- 
come-hours curve If this curve touches an indifference curve at L, 
the coordinates of the point L give the number of hours he mil work 
(ON) and the total income he will earn (NL) We can see imme- 
diately from the figure that the larger the income from other sources, 
1 e , the greater is OK, the fewer hours will be worked 

The Outgo-Saving Deasion 

With the indifference curve technique we can give at least a formal 
solution to the problem of the determinants of mdividual savmg and 
hoardmg Thus in Fig 128A we show the field of mdiSerence curves 
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hypothesis suggested is 
given amount of outgo an increase in saving will first in- 
case utility, but utility will reach a maximum and will then decline 

mTtv such as NNJ^,. and visualising 

the uulity surface above it, uuhty rises from N to a maximum at / 

and then declmes as saving is increased further We suppose, however" 
Uiat increase in outgo always increases utihty, as may be seen by fol- 
lowing a verucal line in the figure The curves as drawn also indicate 
the hypothesis tliat the volume of saving at which utility is a maxi 
mum IS larger at larger levels of outgo The Ime through the 

minimum points of the indifference curves bears to the right For each 
level of income the possibility curve is a straight line making equal 
intercepts with the axes, sudi as ET^S If all the income were saved 
saving would be OS, if all were consumed outgo would be OE The 
line ETS then represents die idenuty / = O -1- S The optimum point 
IS the point of tangency with an indifference curve, Tj, where saving 
is OjLi and outgo is jL^Tj The locus of such points is a “scale line,” 
TiT'j, showing die best way to diange outgo and savmg as income 
changes 


The Hoarding-Accumulation Decision 

We dien project down to OjP in Fig 128B, in which increase 
in money stock is measured veitically and increase in nonmoney assets 
horizontally The line WV then represents the combinations of H and 
A which are possible with a total volume of savmg equal to OjLj 
{= OV = OJV) This line touches an indifference curve at T^, so that 
OjLj IS die optimum value of A and of H The indifference 
curves in Fig I28B are drawn so that both H and A show a utihty 
maximum as one is increased while the other is held constant 


The Receipfs-Income Decision 

Finally in Fig 128C we show die optimum amount of receipts cor- 
responding to each level of income We suppose a set of indifference 
curves in die receipts-income field From die level of income OJ 
(= OiS) we draw die vertical line to touch an indifference curve at T, 
IT 3 IS dien the optimum amount of leceipts with die mcome OJ It 
now we draw IHg = (hoarding), HgTg is the optimum amount 
of expenditure Similarly drawing JSj = OiLj (saving), we have 0,S^ 
as the optimum outgo The optimum income, Ogl, we denve from 
Fig I27A, given the wage rate It is not suggested, of course, that these 
deasions are made in die order named The analysis is made more 



Indifference Curves and Theory of Optimum Choice 803 

diflicult also by the possibility that the various sets of indifiEerencc 
curves are not independent — thus a change in the rate of substitution 
of income for work may well go along with changes in the rates of 
substitution of saving for outgo and of money for other assets Never- 
theless we must suppose that the whole set of optimum positions is 
consistent with a set of preferences as above descnbed, provided that 
each set of indifference curves is consistent with the others 

DERIVATION OF DEAAAND CURVES 
With the above apfiaratus we can proceed to a more detailed analy- 
sis of the derivation of demand curves from preference (utility) func- 
tions We will first assume the budget limitation — ^i e , constancy in 
total expenditure — and consider the effect of a rise in tlie price of one 
commodity or input The treatment is strictly analogous to tliat of the 
demand for input of a firm Just as a nse in the price of an input has 
two effects on ^e equilibrium position of a firm — a “scale effect" and 
a "substitution effect” — so in the case of a householder a rise in the 
price of one of his consumption goods will have two effects — a "scale 
effect," which is called the "income” effect, and a "substitution effect ” 
That IS to say, in most cases a rise in tlie price of a commodity will 
make a householder buy less of it for tivo reasons first, the rise in 
price makes him pom er and so reduces his real income, and second, the 
nse in pnce makes him shift his purcliases toward the substitutes for 
tlie dearer commodity We shall suppose first that the total expendi- 
ture is given and is not changed by the rise in pnce We shall again 
assume that only two commodities are purcliased, food and clothing, 
and sliall study the effects of a nse m the price of food In Fig 129, 
then, as in Fig 126, the quantity of food is measured along OX, the 
quantity of clothing along OY Let BC represent the outlay curve for 
a given total expenditure, Ji, when p, is the price of clothing and p, 

the price of food Then OB = -L, and OC = -i Suppose that the pnce 
Pe Pf 

of food rises to p', The quanuty of food which can be purchased with 
a sum it falls from OC to OD {=—) The outlay line therefore moves 

"i 

from BC to BD, as an outlay of ?t ivill sull buy a quantity OB of 
clothmg Suppose at the old price die outlay line BC is touched by an 
indifference curve, at Pj will then he on the "standard of life” 
line, OSy and the consumer will buy a quantity ON^ of food and 
of clotliing When the pnce of food rises, there is a neiw outlay 
line, BD, this is touched by anotlier indifference curve, at P^, whicli 
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lies on the new “standard of life” line, OSj The result of the rise m 
the price of food, therefore, is a reduction in the quantity bought from 
OJVi to ON^ Thus the "law of demand" can be derived from the 
assumpuon of a “scale of preference” as embodied in the 
curves 



“Substitution Effect" and “Income Effect" 

The fall m tire consumption of a commodity which results from 
a rise in its price is due to a substitution effect — the movement of the 
cralp line from OS^ to OSj— and a scale effect— the reduction m 
“utility” as observed in tlie passing from the mdifference curve to 
the lower indifference curve Ij Tliat is, the rise in price causes a shift 
to other commodities and also a reduction in real income 

“Industry Effect" 

In mnsidpring the forces underlymg the total demand of all con- 
sumers for a commodity we must also note an effect analogous to the 
“industry effect”, when the price rises, some consumers may cease to 
fo ns'i mp the commodity altogether, and when the pnce falls, sonrn 
consumers who had not previously consumed the commodity will 
begin to consume it 
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Rise in Price Equivalent to Fall in Money Income 

Another interesting property of this analysis is that it enables us 
to the scale effect of a change m prices in terms of a change in 
money income Consider the significance of point Q, Fig 129, where 
the standard of life line OSj cuts the indifference curve Ij This rep- 
resents that comhmation of food and clothing which would give the 
tamp enjoyment as the combination represented by point Pj (as it is 
on the same indifference curve), but as it is on the standard of life 
line OSi, It also represents the best possible combmation to buy at 
the old prices and at an income represented by the outlay line B'C' 
drawn through Q parallel to BC The money income which, at the 
old prices, would give the same satisfaction as the present money 
mcome at the new pnees is then OB' or OC' pf This is smaller 
than the actual money income, showing that a nse in the price of even 
one commodity u equivalent to a loss of money income if prices re- 
mained the same This construction gives us a theoreucal solution to 
the problem of a “cost of living” index number, the change m the cost 
of living being measured by the reaprocal of the "income equivalent” 
of a price change If after a rise m prices the "mcome equivalent” of 
$100 at the original price structure is $90 — i e , $90 at the old price 
structure is equivalent to $100 at the new — then we may say that the 
cost of livmg index has risen from 100 to 1 1 1 1 

"Poor Man's Goods" A "Backward-sloping" Standard 
of Life Line 

There is one special case of the above analysis which is mteresting 
If there are two commodities, one of whidi is a "rich man's good" 
and the other a "poor man's good” (often called an "inferior good"), 
the character of the indifference curves will be as m Fig 130 It will be 
observed that after a while the indifference curves bend backward 
and become positively sloped, indicating that the “poor man's good" 
has become a posiuve nuisance It will also be noticed that the point 
where this happens gets nearer to the X axis as the quantity of nch 
man's goods increases — the line VU, drawn through the points m the 
indifference curves where the poor man's good first becomes a nui- 
sance, slopes downward With such a system of indifference curves the 
standard of life line, OS, will actually bend backward as in the figure, 
mdicating that as the standard of life increases beyond a certain point, 
a smaller quantity of the poor man's goods is actually bought This 
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IS true to experience, the nch eat much less margarine and com dom 
than the poor ^ “ 


Y 
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Fig. 130 Poor Man’s Goods, 

The Inverse Demand Curve 

In this case it is possible for a rise m the price of the "poor man's 
good" to have a scale effect in the opposite direction to the usual one, 
so that tins rise may actually bring about an tnciease in the quanuty 
bought, because of the decline in the standard of life This is shoivn 
in Fig 131 Here OP^Si is die original standard of life line A nse in 
the price of poor man's goods pushes this line toward the X axis— 
the substitution effect operating to substitute nch man’s goods — and 
the standard of life line moves to OP 2 S 2 The rise in the price of poor 
man’s goods shifts the outlay line from BC^ to BC^, for fewer poor 
man’s goods can now be bought for the same money expenditure At 
die original prices, of poor man’s goods will be bought, ON^ of 
nch man’s goods, where Pj is the point of intersection of PCj and 
OSi After the rise in the price of poor man’s goods JV^Pj of poor man’s 
goods will be bought, and OJVj of nch man’s goods, where P 2 is the 
point of intersection of PC, and OS, It will be observed that N,?, 
IS greater than JVjPi — i e , the rise m the price of the poor man’s goods 
has resulted in an increase in the consumption of them, as it has made 
people poorer Thus even an apparent exception to the "law of 
demand” can be understood by means of the indifference curve analy- 
sis It will be readily appreciated that this exception is likely to be 
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very rare, for the commodity not only must be a poor man’s good but 
It must also play a relatively large part in consumpuon, otherwise the 
reverse “mcome effect” will not be large enough to offset the substitu- 
tion eSect which still, of course, makes for a decrease in the quantity 
taken when there is a rise m price Probably the only example is a 
basic foodstuff, like bread, at a very low level of income 



Removal of Budget Limitation 

The above denvation of demand curves must be modified some- 
what if the budget limitation is removed Thus a rise m the price of 
“food” IS equivalent to a fall in real wages Consequently, income will 
change, depending on the supply of labor If the householder is 
operating at a point such as P, in Fig 127A, this will dimmish his 
mcome, the curve BD of Fig 129 will move down, and the purchases 
both of clothmg and of food will be lessened Suppose now that be- 
yond P,, in Fig I27A, the curve PiPi turned down, so that his income 
actually rose under the stimulus of the dechne m the real wage The 
curve BD m Fig 129 will move op, increasing purchases both of food 
and of clothmg If this supplementary mcome effect is laige enough. 
It may lead to an inverse demand curve, with a nse in the price of food 
actually leading to an increase in the quantity taken — ^not, this time, 
because food is an mfenor good but because the householder works 
harder, “work” as opposed to leisure being the inferior good 

It IS possible also that a rise in the price of food might lead to 
dianges m saving and m hoarding which would change Ae total of 



808 STUDIES IN ANALYTICAL TECHNIQUES 

expenditures relative to income and so shift the position of the budget 
line BD (Fig 129) If, for instance, the rise in price led to dis-hoardmg, 
expenditures would be increased and the scale effect would lessen the 
decline m purchases These changes might also lead to mverse de- 
mands, at least in the very short run These effects, however, are 
limited to short periods and are of the nature of "once-over" changes, 
they cannot be the source of permanent changes in demand 


QUESTIONS AND EXERCISES 


I The concept of marginal utility is subject to the objecuon that it im- 
plies a numerical measurement of total utility How can we get over 
this difficulty? Translate into terms which do not involve the extensive 
measurement of utility 
a The law of diminishing marginal utility 
b The equimaigmal prmaple 

c The proposition that a commodity is a "discommodity” if its 
marginal utility is negative 

d The proposiuon that the marginal utility of “poor man's goods" 
falls to zero at a smaller consumption when we nse to a higher standard 


Z. 

3 


4 

5 

6 


7 

8 


of hfe. 

e The law of the diminishing marginal utility of money 
With this chapter in view, compare and contrast the analytical tools 
involved in the theories of production and consumption 
Diamonds are often ated as a possible excepnon to the rule that a 
higher price makes tor a smaller volume of purchases, for a nse in the 
price of diamonds may mcrease their value as arucles of display How 
would you explain this phenomenon according to the indifference 
curve analysis? 

"Economics is ultimately the theory of human choices As such it covers 
not merely a part of life, but the whole And the indifference curve is 
the map of human choice ” Discuss 

Prove that a man may be induced to work longer hours by me^ ot 
"overtime pay” than by any straight hourly wage, no matter how high 
In Fib 124 suppose that the variable A represents a measure of the 
over-all size of the enterpnse What types of business character would 
correspond to the three cases shown? Repeat this question on the as- 
sumption that variable A measures (a) liquidity, (b) man-days lost m 
strikes, (c) amplitude of fluctuanons in profits, (d) amount paid m 
taxes, (e) percentage of income given to chanty 
"The indifference curve is the most potent analytical instmment 
possess when we come to investigate the difficult problems of economic 
welfare ” Discuss and illustrate 

Apply the indifference curve analysis to the problem of joint demand 
How will the indifference curves differ in the case of two commodiues 
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in (a) competitive demand, (b) independent demand, and (c) comple- 
mentary demand? Wbat kind of demand curves or surfaces (contours) 
can be derived from these indifference curves? 

(Note The methods in Exercue 7, page 785, can be applied to this 
problem Denve the indifference curves from total utility curves, in a 
construction hke Fig 112) 

9 In Figs 127 and 128 what might be the effect on the indifference curves 
and on the optimum positions of the various variables of the following 
changes 

a A general nse in the cost of living 
b A nse in the rate of interest 
c An increase in income tax rates 
d A tax on food 
e A declme in frugality 
f Expectations of inflation 
Illustrate by diagrams 

10 Are there any kinds of mput m a process of production which corre- 
spond to the “poor man's good” (infenor good)? If so, what peculian- 
ties might be encountered in their demand? 



CHAPTER 37 


. FURTHER APPLICATIONS OF INDIFFERENCE 
CURVE ANALYSIS 


THE THEORY OF EXCHANGE AND THE PARETIAN 
OPTIMUM 

With indifference curve equipment we can now return to an earlier 
problem — the tlieory of exchange between two individuals 
In the box diagram, Fig 132, 0,X is the total quantity of com- 
modity H in the possession of two exchangers, A and B, and 0„F is the 
total quantity of commodity K in their possession The dislnbutton 
of the wo commodities beWeen the two exchangers is shoira by a 
point inside the rectangle 0^X0 J Thus at the point Fj. exchanger 
A has of H and 0^, of K. exchanger B has of H and 
ofX A's quantities are measured by the coordinates of the pomt 
relative to origin 0„ and B’s quanuties relative to ongm Oj 
Suppose now that we start from a position such as and suppose 
that some price is set at whicli exchanges can be made The exchange 
opportunity line for both parties is a straight line such as PffiJS,,, the 
slope of which is equal to the pnce Thus suppose we move from 
to This means that A has acquired and B has relmquished of 
H, and A has relinquished and B has acquired P^L of K The pnce, 
or ratio of exchange, is therefore PJ^jLE^ units of K per unit of H, 
which is the slope of the line We now impose two sets of indif- 
ference curves on the figure The solid curves such as P^Aa, E^Ai, show 
A's preference function and the dotted curves sucli as Pfia> -SA- 
B’s preference function As draivn, A moves to preferred positions as 
he moves out from 0„ toivard with more goods in his possBSion, 
B moves to preferred posiuons as he moves out from 0^ toward O, 
If the figure is turned through 180“ it will be seen that B’s indifference 
curves are of the conventional two-commodity pattern relative to B s 
origin at Oj We may note in passing that the preference here is tor a 
610 
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dtstnbution of the commodities, not for possession alone If the parties 
are highly altruistic, so that each worries about the poverty of the 
other, the indifference curves may exhibit a maximum point within 
the "box," as in Fig 123 



Dynamics of Exchange 

With indifference curves as in Fig 132 and an exchange opportunity 
line jP,£„ exchange will proceed to the point £, with both parties mov- 
ing to higlier indifference curves and being better off, A's (solid) in- 
difference curve at £, is higher than the one at and B's (dotted) 
mdifference curve at £, is likeivise higher than the one at P, At £j, 
however, B will not wish to exchange any more, and beyond £„ where 
the line Po£j touches a £-indifference curve, B is moving to ivorse posi- 
tions A would like to go on exchanging at this pnce up to £,, where 
the exdiange opportunity line touches one of bis indifference curves, 
but he cannot do this because B is not willing to go beyond £j If no 
further price change is possible, £j is the point of equilibnum If, 
however, the pnce can be clianged (in tins case raised) to any level up 
to the slope of A's indifference curve at E^, further exchangp is pos- 
sible Thus suppose the price is raised and the exdiange opportunity 
Ime shifts to As we move from E^ to Eg both parties are again 
moving to higher indifference curves, until again one or the other 
readies a point where the exchange opportunity line touches one of 
his indifference curves and exchange ceases In the figure £jE, has 
been drawn so that E, is on a point of tangency both of A's and B’s 
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mdiSerence curves At such a point no further movement can be 
made which will benefit both parties, no matter what the price 


The Contract Curve 

The locus of such points of mutual tangency, is called the 

contract curve From any point not on the contract curve an exchange 
opportunity can be found which will benefit both parties and move 
them toward the contract curve No such opportunity can be found 
for a pomt on the contract curve As long as price changes are possible, 
therefore, the eqmltbnum point must be on the contract curve, as for 
any point not on the contract curve a price can be found at which ex- 
change IS mutually profitable 


Bargaining Paths 

From the point i*o movement to any point on the contract curve be- 
tween A^ and will benefit both parties At A,, A is only just as well 
off as he was at F,, B is making his maximum gam from exchange At 
So B IS only just as well off as at F„, and A is making his maximum 
gam The exact pomt to which the system will move depends on the 
dynamics of the case— that is, on the succession of prices offered 
By perfect price discrimination A can move B down B s indifference 
curve to B,, or B can move A doivn A’s indifference curve to A^ There 
IS one price at whicli both parties move straight to the contract curve, 
as on the patli where is tangent to both indifference curves 
at Ai There is nothing in tlie system to suppose, hoivever, that this 
price IS an "equilibrium price,” for any other exchange path within 
the area Po^o^o equally plausible, depending on the bargammg 
ability of the two parties The final price at which the nvo parties 
reach the contract curve must of course be equal to the marginal rates 
of indifferent substuuuon (the slopes of the indifferent curves) of both 
parties Even tins, hoivever, is not determinate, as it vanes from point 
to point on the contrart curve 


Application to Collective Bargaining 

This analysis is of general applicability to any bai^i^g 
wherever two parties and two "goods" are involved Thus Fig 
mieht apply to a collective bargain situation in which, say. O^. mew 
ures the wige and OJ some other benefit, say, f 
The dotted indifference curves now represent the empl y , 

eime function (he likes lower wages, shorter holidays) and Ae s^d 
lines the union preference funcuon The ongin is not sign 
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here As before there will be a "contract curve” at the locus of the 
points of tangency of the two sets of indifference curves From all 
points not on the contract curve adjustments can be made (“trades”) 
which benefit both parties, and much bargaining in practice consists 
on finding what these adjustments are Once on the contract curve, 
however, movement can only be made which benefits one party and 
injures another This involves conflict, whereas "trades” do not 

This analysis illustrates well an earlier proposition (page 31) that 
exchange involves both a community and a conflict of interest — com- 
mumty of interest m reaching the contract curve, conflict of interest in 
moving one way or the other along the contract curve 

The “Paretian Optimum” 

The contract curve describes what is Lnoivn as the “Paretian opti- 
mum” in exchange (after Vilfredo Pareto) It is the condition m which 
no adjustment is possible which does not make somebody worse off 
than before The optimum condiuons are perhaps best described in 
a negative form the optimum has not been reached if any reorganiza- 
tion IS possible which will make some people better off without mak- 
mg anyone worse off Then the marginal conditions can be stated by 
saying that if the appropnate marginal rates of transformation be- 
tween commodities or factors of two parties are not equal, keeping 
either utihty or product constant, reorganizations can be made which 
will improve one party's position without woisening the other 

Seven Marginal Conditions 

Seven such "marginal conditions” have been distinguished (1) In 
exchange, as we see above, marginal rates of indifferent subsatution 
of two owners should be equal If owner A can give up 2K for IH 
without feeling loss, and oivner B can give up SK for IH without 
feeling loss, then if A gives B IH and gets from BZK.Ais no woise 
off and B is better off, as he would have been willing to give up 
33r for \H (2) In the reallocation of production if two producers each 
produce two commodities the marginal rates of alternative cost 
be equal If givmg up the production of ZK enables A to produce IH, 
and giving up \H enables B to produce SK, then if A produces IH 
more and B IH less, 2K is lost from A but SK is gained from B, no H 
is lost and \K is gained on balance (3) In the reallocation of factors 
maiginal physical productivities of a factor f for aU producers should 
be equal If 1/ makes 2K with producer A and 3A^ with producer B, 
shifting 1/ from A to B will result in a net gam of IK for the same 
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amount of factor employed (4) In the substitution of faaors two fac- 
tors / and g should have the same rate of equal product substitution m 
all occupations. If producer A can substitute If for 2g without loss of 
product, and producer B can likewise substitute 1/ for 3g, then if pro- 
ducer B lets Sg go and takes on If, and producer A takes on 2g and re- 
leases If, there is no change in product and Ig is released to make other 
things (5) In the substitution of products for two products H and K 
the rate of indifferent substitution for any household should equal 
the rate of equal product substitution for any firm If household A can 
give up 2K for IH without feeling loss, and producer B can produce 
SK by giving up IH, then shifting producuon from IH to SK will 
enable the producer to give the householder 2K for IH, the household 
IS as well off as before and the producer is IK to the good (6) In the 
substitution of leisure for product the rate of indifferent substitution 
of factor use for product should equal the marginal rate of reward 
paid If It would take an additional 2H to induce the owner of a factor 
to add It to Its use, and if the owner can earn 3H by adding It to its 
use, then by adding It to its use the owner is better off (7) In lendmg 
and borrowing (without uncertainty), the marginal rate of time pref- 
erence should be the same for all individuals Thus suppose H, and 
H« represent "this year’s” and "next year’s” income If a lender feels 
that giving up IH^ is just worth it if he gets EHj, and a borrower feels 
that getting IHi is worth it even if he has to give up then lending 
IH, and paying back 2H* will leave the lender as well off as before 
but will make the borrower better off 


"Trading" Leads to the Optimum 

These conditions are not, of course, sufficient to descnbe a social 
optimum If, however, tliey are violated it means that trading of 
some sort is possible-that is, it is possible to reach " 

will not make anybody worse off and will make somebody better off 
Once they are all fulHlled togetlier, however, all movement implies 
conflict-ie. It IS only possible to gam at the expense of someone 

else 

THE THEORY OF A COMPETITIVE MARKET 

From the indifference curves of all individuals in a 
market it is possible to obtain their demand-supply, or market curv , 

iFor a more detailed exposition of ^oe sliwsy of 
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and hence the equilibrium pnce and quantity exchanged In Fig 133 
we draw the indifference curves MJx of a smgle marketer show^ 
ing those combinations of stacks of money and of the commodity con- 
cerned to which he is indifferent His stock of money is measured 



along the verucal axis, his stock of commodity along the horizontal 
axis Any one indifference curve, such as shoivs all those combina- 
tions of holdings of money and commodity to which the marketer is 
indifferent Over most of the range it tvill be observed that the indif- 
ference curve has a negative slope, indicating that if money is given 
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up, conunodity must be increased to compensate We have draivn the 
curves, however, with the slope (i e , the marginal rate of substitution) 
diminishing with increase in commodity, indicating that the more 
commodity a marketer has in his possession the less he values a mar- 
gmal increase in terms of money We have drawn the mdiiference 
curves slopmg positively at high quantities of commodity, indicating 
that in ihis range the commodity has become a “discommodity” — ^i e , 
the marketer would have to be offered money m order to peisuade 
him to increase his holdings of commodity Another property of the 
indifference curves as we have drawn them should also be noticed, the 


curves are parallel in a vertical direction — i e , at a given quantity of 
commodity the slopes of tlie curves, or the marginal rate of substitu- 
tion, is the same no matter how great the quantity of money This as- 
sumption leads to an important simplification of the analysis, though 
It will be relaxed shortly It corresponds to an assumption which is im- 
portant m Marshall's analysis, that the marginal utility of money is con- 
stant If we could assume a measurable utility, tlie marginal rate of sub- 


stitution, m dollars per unit of commodity, as we have seen, would be 

eoual to the ratio Marginal uuhty of commodity ^ 

equal to the rat o j^aiginal utility of money 

utility of money is constant, tlien the marginal rate of substitution de- 
pends only on the quantity of commodity, not on the quantity of 
money The implication is that the total quantity of money held by 
the marketer is so large that changes in his stock of money do not affect 
his willingness to part witli it, hence, his demand for or offer of com- 
modity depends only on his willingness to part with or acquire com- 
modity, not on his willingness to acquire or part with money It should 
be observed that the condition that die margmal rate of substitution 
should be independent of die quanaty of money is somewhat broader 
than the Maishallian assumption, the marginal rate of substituuon 
could be independent of the quanaty of money even if die marginal 
utility of money changed (presumably fell) widi increase in the qua^ 
aty of money, provided diat die marginal utility of the 
changed in the same proportion Fortunately, however, the indiffff- 
ence curve technique enables us to escape horn this grave restriction 
m a way that the older marginal uality analysis did not permit 


Derivation of Market Curves 
From the mdifference curves it is not difficult to 
snnnlv or market curve of the marketer, showing what quanuaes o 
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m which he can buy or sell unlimited quanuties at fixed pnces Sup 
pose 'F, represents the combination of money and commodity in his 
possession at the beginnmg of trading The straight lines FgFg, FgP'ii 
g'oQoi ■Po^ii ®re opportumty lines showing what combina- 

tions of money and commodity are open to the marketer by exchange 
at various pnces, the slope of the line being the price at which ex- 
change takes place Thus the Ime (and its projections, not drawn 
on the figure) shoivs those combinations which are open to the mar- 

P s 

keter when he starts exchanging from the point P„ at a pnce 

Movements to the right from P^ represent purchases of commodity — 
the stock of money declines as the stock of commodity increases Move- 
ments to the left of F, mdicate sales of commodity — stocks of money 
increase as stocks of commodity dechne It must be emphasized again 
that all we are considermg here is simple exchange, there is no produc- 
tion or consumption, but simply a transformation of the form assets 
by buymg or selling, the pnce is the “transformation coefficient” 
showing how much money can be transferred into or out of one unit of 
commodity 

The equilibrium position at any pnce is the point where the op 
portunity line touches an indifference curve, this bemg on the highest 
mdifference curve which can be reached as long as the marketer must 
stay on his opportunity line Thus, Fj is the equilibrium point when 
the pnce is equal to the slope of P^^ P^^ is the amount of commodity 
bought, 5,Fj IS the amount of money given up The locus of all such 
points, the dotted line F* jF* j, Fi, is an outlay-receipts curve 

mth its ongin at F„ showing how much money will be paid out or 
received for different quantities of commodity bought or sold 

From Fig 133A the marketers' demand-supply or market curve can 
immediately be derived, as in Fig 133B Commodity is measured on 
the honzontal axis as before, dollars per unit of commodity on the 
vertical axis The line p'j, is the marginal rate of substitution 

curve. Its vertical ordinate at each quantity of commodity is equal to 
the slope of the mdifference curves of Fig 133 A at the corresponding 
point As we have assumed that the marginal rate of substitution is 
independent of the quantity of money, the whole system of mdiffer- 
ence curves reduces to a single maiginal rate of substitution curve, for 
at a given quantity of commodity all the indifference curves have the 
same slope Thus at a quantity or* (= OR^), the slopes of the indiffer- 
ence curves at Q,, W^, F„ etc , are all equal to Then the marmiiB i 
rate of substituuon curve p'^ « the same as the demand- 
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supply curve of the marketer, because the marguial rate of subsbtu- 
tion must be equal to the price when the marketer is satisfied Thus at 
a price rjpj the marketer will buy of the commodity, because when 
he has an amount or^, the marginal rate of substitution (the slope of 
the indifference curve) is equal to the pirice (the slope of the oppor- 
tunity line), in other words, the opportunity line is tangent to the m- 
difference curve, as it is at It has already been shown m Chapter 4 
how the total market curve and the market price and quantity ex- 
changed can be derived by summing the market (demand-supply) 
curves of all the individual marketers, so that from the mdifference 
curves of all the marketers the market price and quantity could be ob- 
tained 


A Limiting Assumption Removed 

In Fig 134 we remove the assumption that the marginal rate of sub- 
stitution is independent of the quantity of money The figure is es- 
senually similar to Fig 133, except that the indifference curves are 
drawn so that the marginal rate of substitution rises with increase m 
tlie quantity of money, thus, the slope of the curve at Nj is greater 
than that of the curve at N^. Instead of the whole system of indiffer- 
ence cuives now reducing to a single marginal rate of substitution 
curve we have a whole senes of marginal rate of substitution curves in 
Fig 134B, m„io. mi»i. mjis, etc, each corresponding to an indiffer- 
ence curve m Fig 134A In this case higher indifference curves yield 
higher marginal rate of substitution curves The demand-supply curve 
does not now correspond to any single marginal rate of substitution 
curve The outlay-receipts curve— the dotted line P\, Fj m 

Fig 134A — IS, as before, the locus of the points of tangency of succes- 
sive opportunity lines PoP'v P^v eK. with the indifference curves 
At eacli point of tangency die price is equal to the marginal rate rf 
substitution In Fig 134B, therefore, from each point on the quantity 
axes, say r^, we erect a perpendicular till it cuts the margina rate o 
subsutution curve derived from the indifference curve at P, at 
rjx is then die price at which the market will be willing to buy the 
4antity r,r. The dotted line jP,. P. « tlie marketers den^d- 

supply curve It will be observed that the demand section of die c^ 
a flatter slope than the marginal rate of substitution cum. 
Imd the supply section %p\) has a steeper slope If the ” 

of subsutution fell with increasing quanuties of money, the abo 
Ht olxp would be reversed The latter case. howev« mvdvm^ n 
does an "increasing” marginal utihty of money, is exuemely unlikely 
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Figs 1S4A (above) and 134B (below) General Derivation of Market Curve 

ECONOMIC SURPLUS 

The above analysis enables us to clear up some confusions relating 
to the concept of economic surplus In the Marshallian economics the 
triangular area bounded by the demand curve, the vertical (price) axis, 
and the honzontal line at the market price is called the “consumers' 
surplus " As the concept is related to purchases rather than to con- 
sumption, It is perhaps better to call it the "buyers’ surplus", the cor- 
responding concept for sellers may be called the "sellers’ surplus ’’ The 
existence of a demand curve implies that the buyer would be willing to 
buy smaller quantities than he actually buys at a higher price than he 
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actually pays If, therefore, he is faced not with a perfect market at 
which he can buy as much as he likes at a given price, but a market m 
which he is subjected to price discrimination — a high price for the first 
unit bought, and successively lower pnces for successive units pur- 
chased — he will be willing to buy the same quantity that he buys m 
the perfect market but will be forced to pay more money for it We 
have already examined this phenomenon in Chapter 29 The “buyers' 
surplus” may then be defined as the difference between the total sum 
which could be extracted from him in the purchase of a given quantity 
of commodity by "perfect” pnce discrimination, and the sum which 
he would pay for the same amount in a perfect (one-price) market, 
Similarly, the "sellers’ surplus” is the difference between the sum 
which will extract a given quantity of commodity from the seller un- 
der perfect price discrimination, and the sum which will persuade him 
to supply the same quanuty m a perfect market. 

Perfect Price Discrimination 

Under conditions of perfect pnce discrimination the outlay-revenue 
curve of the marketer is the same as his indifference curve through the 
point Po- fo*' perfect pnce discrimination must be defined as a situa- 
tion in which the opportunity line is the same as the indifference curve 
at If he expands purchases, the price is continually lowered as his 
marginal rate of substitution falls, continually tempting him on, if 
he expands sales, the price is conunuously raised as his marginal rate 
of substituUon nses, again continually tempung him to mcrease sales 
For complete mathematical accuracy we should have to assume that 
the opportunity line under perfect price discriminauon lies infini- 
tesimally above the indifference curve— othenvise, of course, the equi- 
librium IS indeterminate 


Buyers’ and Sellers’ Surplus 

Suppose now in Fig 134 that the marketer expands purchases under 
perfect price discrimination until he reaches the point Qi, e in w 
bought RA. and will have paid a total amount In order w 
TTiaitp him buy this amount under a uniform price, the oppor ^ 
line would have to be P„Pi, which is tangent to the 
at P, The amount paid under uniform ^ 

The difference between the amount paid „ 

crimination and under uniform pncing is (SiQj - Sir'll 
SrwS’ surplus Similarly, Q'.P'. is the sellers’ surplus when the 

amount sold is 
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The Compensating Pa/ment 

Another important concept related to that o£ economic surplus is 
that of a “compensating payment ’’ Tins is the sum of money which 
would just compensate a marketer for a given change in price or in the 
conditions of the market Thus, suppose in Fig 134 that there is a rise 
m price from Tjpj to rjpi the opportunity line shifts from to 
PoPj As a result of the rise in price, the marketer is worse off, his posi- 
Uon of equilibrium moves from on indifference curve Af , to P^ on 

the lower indifference curve Mj The "compensating payment” is that 
addition to his initial stock of money which will enable him to reach 
the indifference curve M, when the price is equal to This sum 
IS where P^Xj is drawn parallel to PoPi, so that it represents an 
opportumty line, at a price r^pj, to touch the indifference curve 
at Xj Similarly, the compensating "tax” for a fall in price from rjii 
to Yjpj, which would make the marketer just as well off as he was be- 
fore the fall in price, is P^,, where P^, is drawn jiarallel to PjP, to 
touch the indifference curve at X, In the general case PgP, is not 
equal to PjP, The concept of a “compensating payment” is of con- 
siderable importance in welfare economics 
If we take the more special case of Fig 133, m which the indiffer- 
ence curves are patallel, the buyers’ (or sellers’) surplus becomes equal 
to the compensating payment which would compensate for the loss of 
the market, and the change in buyers’ (or sellers’) surplus due to a 
change in price is equal to the compensating payment for that change 
in pnce Thus, in Fig 133, the buyers’ surplus when the price is fjp, 
“ PjQs The payment which would have to be made to a buyer to 
compensate him for the loss of the market (i e , for the withdrawal of 
the privilege of exchangmg at the pnce r,pj) is PJV„ this is the sum 
of money which added to his initial stock will bring him to the same 
mdifference curve, /„ that he can reach by exchanging at a pnce 
If the indifference curves are parallel, P^Q^ is equal to P^g Consider 
now a change in pice from r,pi to The compnsating payment 
(in this case a tax) is equal to PgP„ where WgP, is drawn parallel to 
FoFs to touch indifference curve /, at W, The compensating payment 
FqP, is clearly equal to PgW„ which in turn is equal to the nse in 
buyers’ surplus from P^Q, to PgQg, as P,Qg = WgQg Similarly, the 
compensating payment for a rise in pnce from r^pg to is P„N,, 
where ATilFi is drawn parallel to P,P, to touch the indifference curve 
; “t ^1 We then have PoN, equal to P^Wg, which is m turn equal to 
the fall m buyers’ surplus, QjP, - Q^p^ 
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The “Demand Triangle" 

These various concepts may be expressed also m terms of Figs 134B 
and 133B Thus, m Fig 134A the line SiQj is the sum (integral) of all 
the marginal rates of substitution on the curve P^Q^, this is equal to 
the area in Fig 134B The line in Fig 134A is the total 

payment made m purchasing r,ri at a price r^p^, and is therefore equal 
to the rectangle The buyers’ surplus, therefore, at the quan- 
tity rori IS equal to the area r^aqi^i less the area which is 

the area of the complex quadrilateral Syp^q^py, or Syp^ty - typyq^ In 
the case of Fig 133 Ae buyers’ surplus reduces to the “demand trian- 
gle," Jipjpi, as the condition of parallel indifference curves makes 
and py identical points In the more general case of Fig 134 the “de- 
mand triangle” Syp^py has no significance whatever Similarly, m 
Fig. 134 the total compensating payment at the price typy is PJt^y 
Pyf^y + SiPj IS the sum of all the marginal rates of substitution be- 
tween Ny and Py, which is the area r^nypyTy S,Pj, as we have seen, is 
equal to the rectangle r,y!ypyiy It follows that the total compensatmg 
payment for the loss of the market at the price typy is tlie area SytiPy, 
which in this case is greater than the demand triangle In the case of 
Fig 133, however, the Imes riypy and coincide and the compensat- 
ing payment is equal to the demand mangle Syp^y 

The Gain from Trade 

The concept of a compensating payment can be used to measure 
the “gain from trade" in a whole market In Fig 135, ByNy, BjlVs, 
MySy, M 2 S 2 , etc , are the individual demand-supply curves of all 
tlie people in a given market Summing the positive segments of these 
curves gives us the market demand curve, Summing all the 

negative segments gives the market supply curve, SyK^KyM The mar- 
ket price OP is of course tliat at which the quantity demanded PN is 
equal to tlie quantity supplied, PM. If a mirror image of the supply 
curve IS drawn, SjAf, it will cut the demand curve at the market price 
at N, and we have the familiar Manhallian diagram If now the mar- 
ginal rates of substitution of all marketers are mdependent of their 
money holdings, the compensating payment for the marketer whose 
demand-supply curve is ByNy is the area PByNy, similarly, for all the 
other marketers. The sum of the areas PByNy, PB 2 N 2 , etc , is there- 
fore die total amount of money which would compensate the buyers 
for the loss of the market, it is equal to the area PB^HiHyff Similarly, 
the area PS^KJCyM is the total amount of money whicli would com- 
pensate the sellers for the loss of the market The total amount 0 
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money which would have to be paid to all the marketers to compensate 
for the loss of the market is the triangular area S^B^, this is a meas- 
ure of the “gain from trade ” 

If now ^ve relax the assumption of parallel indifference curves, a 
simple modification is mtroduced into the figure, instead of the com- 



pensating payment to Marketer 1, being represented by the area 
BiNiP, It IS noiv represented by the area enclosed by the dotted 
hne hjAIj — the marginal rate of substitution curve for Marketer 1 
at Ni Similar maiginal rate of substitution curves are draivn for the 
other marketers, and these are summed in the market marginal rates 
of substituUon curves B^ and S,J\f The triangular figure now 
represents the total compensating payment The assumption of a 
marginal rate of substitution increasing with increase in the quantity 
of money leads to a higher compensating payment for buyers but a 
lower compensaung payment for sellers, as buyers are parting with 
money which is becoming more valuable to them as they part with it, 
whde sellers are acquiring money which is becoming less valuable to 
them as they acquire it The compensating payment triangle SJBJ^ 
is not likely to differ m area very much from the demand-supply man . 
gleJ^S, 


Loss from Taxation 

The above analysis leads to an interesting proposition in the field 
of taxation In Fig 136 we suppose a tax equal to PJP, per unit laid 
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on a commodity whose market demand and supply curves are BP and 
SP. The volume of transactions shrinks to OQ as a result, the buyers' 
price IS QP^ the sellers’ price QJP, Starting with the assumption of 
parallel indifference curves, the payment which would compensate the 
buyers for the imposition of the tax is equal to the rectangle AWjPjP, 
similarly, the sellers would have to be compensated by a payment of 



N^PP, to make them as well off as they were before the tax The total 
payment which would compensate the marketers for the imposition 
of die tax is therefore the area The total receipts front the 

tax amount to The total receipts from the tax would there- 

fore be msufficient to cover the compensating payment by an amount 
equal to the mangle P^P. This is one possible measure of the social 
“loss" due to the imposition of die tax If the condition of parallel in- 
diffeience curves is removed, and il PH, and PH. represent the market 
rriarmnal rate of Substitution curv«, the total compensating pymen 
would be N^,HJ>H., and die "loss” due to the tax would be meas- 
ured by die area of the complex polygon PfiJPH,Pv 

TAXATION AND INCOME 

The indifference curve analysis can also be used to study 
ship of various forms of taxation to die willingness to ™ 
In Fig 137 the dotted lines are indifference curves on a money-ho 
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of work diagram, like that of Fig 127 A, page 798 Suppose the initial 
amount of money is zero, and that the individual can earn money at 
a constant wage equal to the slope of the opportunity line OQc Sup- 
pose now that we wish to levy a tax on the individual equal to LO If 
now we draw LPg parallel to OQc> rH points of equilibnum after the 
tax equal to LO is paid must lie on this line llie various possible 



schemes of taxation may be represented by different opportunity lines 
which touch indifference curves at their intersection with LP^ Thus, 
OF, 1 $ the opportunity Ime of uicome after tax when the tax is a pro- 


portional income tax, equal to a proportion of mcome earned 

The Ime OP, touches an indifference curve at P, The line OSP, rep- 
resents a progressive income tax, the line OSP, a regressive incoiM 
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tax, successive increases or deaeases in the rate of tax may be repre- 
sented by shifts in the slope of the net opportunity line It will be seen 
in the figure that a progressive income tax reduces income and effort 
below the resultant of a proportional income tax yielding the same 
amount of tax, and also leaves the individual worse off — P, is on a 
lower indifference curve than Pj A regressive income tax, on the other 
hand, spurs the individual to greater effort and income, and leaves him 
better off than a proportional tax, P^ is at a higher level of effort and 
mcome, and is on a higher indifference curve than Pj The theoreti- 
cally best tax IS a fixed tax independent of the amount earned If this 
IS levied at the start, the opportunity line net of tax is LPj This 
reaches a higher indifference curve at Pj than any of the other net 
opportunity lines It can easily be seen that P, is on the highest indif- 
ference curve which can be reached by any scheme of taxation, as it 
IS on the highest indifference curve which can be reached on the Ime 
LPj, and as long as the rate of wages and the total tax collected is 
unchanged, all points of equilibnum after tax must he on IP, The 
conclusion therefore emerges that the “best” tax on purely economic 
grounds is not an income tax at all but a property tax assessed on 
income-earning power rather than on income actually earned The 
administrative difficulties of such a tax make it impossible in practice, 
nevertheless, the theoretical conclusion at least raises the question 
whether the administrative advantages of a progressive income tax on 
individual incomes are worth the very real economic disadvantages 
of such a tax It should be observed that the adoption of a fixed tax or 
even a regressive tax on individual incomes does not necessanly mean 
the abandonment of die progressive principle as between individuals 
It would be tlieoretically possible, for instance, to assess fixed taxes on 
those individuals with large earning power which are proportionately 
heavier than those levied on individuals with small earning power 


APPLICATIONS TO THE THEORY OF INTEREST 
Indifference curve analysis can also be used to clear up some difficult 
problems in the theory of "rational” saving and in the long-run the^ 
of interest In the previous chapter we assumed 

ence function existed as between saving and outgo (Fig 128A) We can 

now push die analysis further and inquire whedier there are any ra- 
tional grounds for such a preference function has 

In a very simple case, assume diat a man starts with nothing, to 
only two years to live, does not want to leave anything ^ h« d^^® ^ 
ants, and knows exactly what his mcome is to be in each of th 



Further Applications of Indifference Curve Analysis 827 

years Let his income be in tlie first year and in the second year 
Let his outgo be Xj in the first year and x, in the second Suppose also 
tliat he can borroiv or lend unlimited amounts at a rate o£ interest i 
What this really means is that he can hold assets in a form which will 
grow at a rate t per annum, and that if he has liabilities, these too will 
grow at the same rate IE therefore he saves, the assets which he accu- 
mulates grow at the rate i per annum, if he borroivs — i e , "dis-saves” 
— or mcreases his liabilities (negative assets), these likewise grow at 
the same rate 

He saves an amount tij — x, in the first year, it earns a total amount 
of interest or profit equal to (n^ — x,)i His total income in the two 
years therefore amounts to tij -1- nj -f (n^ — Xi)j As he accumulates 
nothing m the tivo years, his total income must equal his total outgo 
Therefore, 

«i -t- «i + («i - xOi = *1 -h *«, 
or 

*i(l+0+*. = "i(l+0 + ». (1) 

This equation expresses a necessary relationship, under the assumed 
conditions, between the incomes and outgoes of the two years It is 
valid no matter whether the man saves in the first year, consuming the 
accumulation in the second, or whether he “dis-saves” in the first year, 
thus incurring debt, and extinguishes the debt m the second 
An arithmetical example may make the meanmg of the equation 
clearer Suppose that in the first year the mcome is {1000 and in the 
second year $2200 Suppose that the rate of interest is zero Then in 
equation (1) Wj = 1000, n, = 2200, r = 0, and therefore 

*i-fai = 3200 (2) 

That IS, the sum of the outgoes is equal to the sum of the incomes If 
the rate of mterest is equal to 10 per cent per annum, the equation 
will be 

(1 1) *1 X, = 1100 -1- 2200 = 3300 (3) 

Suppose, now, that I consume nothing m the first year (x^ = 0), I 
Tvill accumulate $1000, which will be worth $1100 in the second year 
In the second year, therefore, I can consume the $1100 of arrumnla- 
tion, plus the $2200 of income, or $3300 m all, i e , Xj = 3300 If I 

consumed nothing m the second year (Xj = 0), then Xj would be 

or $3000, for by consuming $3000 in the first year I would run up a 
debt of $2000, which it would require the whole income of $2200 to 
liquidate in the second year 
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These equations are linear equations in and Xj and can therefore 
be expressed by straight lines on a graph In Fig 138, Xj is measured 
in the horizontal direction, Xj in the vertical direction The line 
then represents equation (2), we may call it an “opportunity line," as 
It shows all those combinations of outgoes in the two years which are 
possible when the total income is $3200 and there is no interest The 
Ime CjCj in Fig 138A corresponds to equauon (3) In order to make 
the diagram clear, however, as the shifts m the opportunity line due 
to changes in the rate of interest are rather small, we have made CjCj 
represent the opportunity line when the rate of interest is 100 per cent. 



and the individual earns $1000 in the first year and $2200 in the sa- 
ond The incomes are represented by the coordinates of the point 
KH = $2200, OK = $1000 No matter what tlie rate of interest, the 
opportunity line will go through H, for obviously one of *e possiWe 
dilmbutions of outgo in the tivo years is the same “ 
of incomes No matter what the rate of interest in the 
individual could always consume $1000 in the first year an22200 m 
the second, in which case he would save nothing A rise m the mte ot 
interest, therefore, results in a siving of tlie ^ * 

point H as an axis, the line swinging to a steeper posiuon The slope 

of the opportunity line is equal to (1 + 0 
The opportunity line by itself is not enough, however, 
how mudi will be saved We must also have a system of .ndtfference 
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curves, or utility contours Two of these are shown in the figure, 1 1 
and I'l' For any two points on such an indifference curve, the co- 
oniinates of one describe a combinauon of outgoes just as desirable 
as the combinauon represented by the coordinates of the other We 
shall examine the derivation of these curves shortly, meanwhile we 
shall assume tliat they are negaUvely sloped, indicating that an in- 
crease in the income of one year is counterbalanced by a decrease in 
the income of the other We shall also assume that they are convex 
to the origin 

As before, the individual wishes to obtam that combinauon of ex- 
penditures which will give him the greatest satisfaction, i e , which 
will lie on the “highest” mdifference curve that his opportunity line 
reaches This is the indifference curve which is touched by the oppor- 
tumty line The point P, therefore, where the line touches an 
indifference curve, / /, is the "best” combinauon on the opportunity 
line CjCg Under these circumstances the individual will consume ON 
in the first year and NP in the second He will therefore have to bor- 
row a sum equal to KN (= HP) in the first year, and will repay a sum 
RH m the second 

It can now be easily shown that if the indifference curves are sym- 
metrical, as m Fig 138, and the interest rate is zero, the best distri- 
buuon of saving or borrowing is that which makes the outgoes in the 
two years equal For if the indifference curves are symmetncal, each 
must have a slope of 45° where it crosses the Ime = x, (UQ) Also, 
if the rate of interest is zero, the opportunity line £i£, will also have 
a 45° slope At the optimum pomt Q, where the opportunity kne 
touches an indifference curve I'l', the expenditure in the first year 
(OAf) IS equal to that of the second (MQ) An amount KM (= SQ) will 
be borrowed in the first year and an equal amount, SH, will be re- 
turned in the second 

Fig 138A shows that a rise in the rate of interest, shifting the op- 
portunity Ime from ^£j to CjC,, pushed the mdmdual from a higher 
mdifference curve, I'l', to a lower, 1 1 That is, a nse in the rate of 
interest made the individual worse off This is because the individual’s 
income was concentrated m the second year rather than in the first, 
and consequently he had to borrow in the first and repay in the second 
The rise in the rate of interest, although it made him borrow less, 
worsened the terms on which he could borrow suffiaently to cause a 
decline in “welfare ” But if an individual has an excess of income in 
the first year, so that he is a lender, a rise in the rate of interest will 
benefit him This is shown in Fig 138B Here we assume an iTimm#. 
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of OK (?2200) m the ^rst year and KH ($1000) m the second A nse 
in the rate of interest then swings the opportunity line from £j£j to 
CiCj The optimum point rises from Q to P, on a higher mdiSerence 
curve Saving (lending) rises from MK to NK, repayments from SQ to 
RP It will be observed that the result of a positive rate of interest is 
that less is consumed m the first year than in the second/for the point 
P ahvays lies above the line OQ 

The Time-Indifference Curves 

We have still to ask what determines the character of the “time- 
indifference curves” as they may be called These can be derived from 
the curves showing the total utility derived from a given amount of 
outgo in one year, if we assume for the moment that utility is measur- 
able The construction is analogous to tliat in Fig 112, page 749, and 
IS illustrated in Fig 139 The outgo in the first year is measured along 
OXi, and the total utility derived from this outgo along OUj (down- 
ward) PiSi IS tlien the total utility curve for tlie first year Similarly, 
the outgo in the second year is measured along OXj, and the total 
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utility along OV^ (leftward) is the total utility curve for the 
second year From these curves we construct a contour framework, as 
m Fig 112, and from this derive the utility contours, or indifference 
curves, marked by dotted lines It will be seen immediately that if the 
principle of diminishing marginal utility of outgo applies, these in- 
difference curves wiU be convex to the origin For if the marginal 
utihty of outgo (the slope of the utility curve) declines as the total 
outgo in each year increases, the contours will be steep when outgo 
m Ae first year is low, at the left-hand side of the figure, and flatter 
when outgo in the first year is great That is to say, when the outgo 
m die first year is small, quite a small increase in the outgo of the first 
year will sufiSce to compensate for a relauvely large decrease in the 
outgo of the second year Tlie reverse is die case when the outgo m the 
first year is large 

The above proposition is interesting m diat it provides a method 
of stating the law of diminishing marginal utility of outgo inthout 
bringing in the objectionable concept of marginal utility The slope 
of the time-indifference curve we may call the rate of time subsMutton 
of outgo bettveen one year and another We can therefore restate the 
law as follows Tlie rate of time substitution of outgo, or the amount 
of outgo m year B required to compensate for the loss of one unit of 
outgo m year A, falls as outgo is transferred to year A from year B 

Time Preference 

If the utility curves of the two years, HiSj and iigS,, are identical 
m shape, the contour framework wll be symmetrical about the line 
*i = *2 (OQ) It however, as in the figure, the total utility derived 
from a given outgo m the first year is greater than that derived from 
the same outgo in the second, the indifference curves will not be sym- 
metrical about the Ime OQ, and iwll have a slope greater than 45° at 
the point where they cut the line OQ This is what is meant by saying 
that an individual has a certain "time preference " If we prefer a total 
outgo of $2000 this year, other things being equal, to a total outgo of 
$2000 next year, this preference is evidently based on the position in 
time of the outgo and on nothing else It is therefore a manifestation 
of "impatience ” The greater the "impatience" of the individual, the 
steeper will be the time-mdifference curve at the point where it crosses 
OQ, 1 e , where the expenditures in the mo years are equal 

The existence of "impatience” in the time-indifference curves has 
an effect opposite to that of the presence of a rate of interest If there is 
no rate of interest and there is impatience, the individual will choose 
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a combination of outgoes consisting of a larger outgo in the first year 
tlian in the second If the rate of interest is equal to what may be called 
die "rate of impatience,” r, where (1 + i) is the slope of the indiffer- 
ence curve at die point of equal outgoes, the individual will spend the 
same amount in each year In that case the slope of the opportunity 
line (1 -(- 1 ) IS equal to the slope of the indifference curve (1 + r) at the 
point of equal outgoes 

From the time-indifference curves of an individual we can denve a 
curve showing how much die amount accumulated in each year will 
vary widi die rate of interest We shall return to diis application later 


Extension to More Than Two Years 
We have hidierto assumed that the "time choice" of expenditures 
lay between two periods of time only In fact, of course, the choices m 
this respect cover a large number of years But many of the conclusions 
of die simple analysis of two years apply also to the more complex 
cases if we consider diat the first year represents "early” years and the 
second year "later” years Moieover, it is not difficult to extend the 
analysis in algebraic teims to cases mvolving more than two penods 
of ume If dieie are tliiee periods of time to be considered, we can 
construct a diree-dimensional diagram in which the three axes repre- 
sent die expenditures in three "years,” Xj, and Xj The incomes of 
the thiee yeais, Wj, and ii„ are lepiesented by a pomt, H, in this 
three-dimensional figure Thioug^i this point we can draw an “oppor- 
tunity plane” whose slope depends on the rate of interest, just lu we 
drew an "opportunity line" through the point H in Fig 138 If the 
rate of interest is zero, this plane will cut all three axes at equal dis- 
tances from the oiigin If there is a positive rate of interest, die plane 
will cut each axis at a point which is farther from the origin the lato 
the date which the axis lepresents "Indifference surfaces” can also be 
drawn These will be shaped something like saucers resting on the 
three sides of die comer of a box. The "best” combination of ex^ni- 
tures will be that in which the opportunity plane toudies an indig- 
ence surface Similarly, we can extend the analysis by algebra, i y 
geometry, to cases involving more than three time periods 

Supply and Demand for loans 

From an individual’s time-indifference curves his suPP^y ^ 
cum, can be den«d eei...., ■k' 
borrowings or lendings This is shown in Fig 140 . 

cases In lach, H shows die distribution of the persons i 
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tween the two years In Fig 140A the first year’s income, OK, is much 
less than the second year’s income, KH, in Fig HOB the reverse is 
true In Fig 140A the line HP,, making equal intercepts with the axes, 
IS his "opportunity hne" when the rate of interest is zero At succes- 



A 

r 



sively higher rates of interest his opportunity line becomes steeper, 
shifting to positions HPj, HP^, HP^ etc The point of tangency of 
these successive opportunity lines follows a coune mdicated by the 
curve P^j Then at zero rate of interest this individual will borrow a 
sum in the first year At a rate of interest correspondmg to the 
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opportunity line HP^ he will borrow a smaller sum, at a still 
higher rate he will borrow KN^, and so on From Fig 140A, therefore, 
we can draw a curve such as AA' in Fig 141 (not draim to scale) show- 
ing how the amount borrowed dedmes as the rate of interest increases 
In Fig HOB we carry out a similar analysis for an individual inth 
a larger income {OK) in the first year than in the second (ICH) In this 
case the line P^^ bends backward, and although at Itnv rates of mter- 
est a rise in the interest rate induces the individual to lend more, at 
high rates a rise in the rate may induce him to lend less The corre- 
sponding curve showing the amount he will lend at each mterest rate 
is BB' in Fig 141 (Compare Fig 127, page 798 ) The curves and 
BB' may be called the “individual market curves” for the tivo mdi- 
viduals By adding together algebraically the market curves of all the 
individuals in the market (compare Fig 6, page 67), we shall obtain a 
“total market curve” for the loan market, such as TT in Fig I4I If 
this cuts the OY axis in P, OP is the rate of mterest at which there is 
no net desire to borrow or lend on the part of the individuals of the 
market 

Zero and Negative Rates of Interest 
If the total market curve were SOS the equilibnum rate of mterest 
would be zero, if it were RQR the rate would be negative A neganve 
rate of interest is by no means impossible — indeed, a bank deposit 
with bank charges is a “loan" made by tlie depositor to the banker, to 
whom the depositor pays a charge for the privilege of being allowed 
to lend money' 


Negative Interest 

In a society with non-depreaating money it is difficult for rates of 
interest to become negative, as it is alw-ays possible to earn a zero rate 
of interest by holding money If, however, money is depreaating 
either in nominal terms through some tax device or in real terms 
through inflation, money bears a negative rate of intwest an rea 
interest on loans can correspondingly be negative In France, for m- 
stance because of inflation the real rate of interest on govemmen 
SnS in the period 1913-1950 averaged about -13 per cent per 

annum 

Relation to Liquidity Preference Theory 
The reader may wonder how the theory of an equilibrium ntto 
interest develop J above is related to the liquidity preference theory 
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of interest developed on pages 369-381 The liquidity preference the- 
ory explains the market price of existing securities, it is therefore a 
"market rate" tlieory of mterest analogous to the explanation of mar- 
ket price under the assumption of fixed stocks The equilibrium the- 
ory of this chapter is a "normal price" theory of interest Borrowing 
mvolves the creation of a security and its sale to the lender The “nor- 
mal" equilibrium rate of interest is that at which the net rate of crea- 
tion of new securities is just what the market can absorb witliout a 
change m the market rate of interest (see pages 377-381) 

Effects of "Impatience” or "Time Preference" 

The above method of analysis will give a clue to the effects of 
changes m "time preference" on the rates of interest Suppose there 
IS a general increase in preference for early income, i e , an increase 
in "impatience ” This means, generally speaking, that the system of 
indifference curves (dotted lines) m Fig 140 will become steeper 
at each point, for it will take a larger amount of next year's income 
to compensate the individual for the loss of a unit of this year’s in- 
come The "rate of substitution" of next year’s for this year’s income 
Will rise at each point At P, (Fig I40A), therefore, the new indiffer- 
ence curve will be steeper than the one shown and will cut the line 
^ HP, from above An "impatient" indifference curve will touch the 
Ime HP, at a point below P,, say, at the point P', After the increase 
in impatience the individual in Fig 140A is willing to borrow more at 
a zero rate of interest than before— /CH', in place of JfAT, Similarly, 
at all other rates of interest the mdividual will wish to borrow more 
than before, for all the pomts Pj, P,, etc , will be pushed farther down 
their respective opportunity lines by the increase in impatience Ap- 
plying a like analysis to Fig HOB, we can show that an increase in 
impatience in the case of this individual will also push the points P„ 
Pj, etc , farther down the respective opportunity lines and will make 
him ivant to lend less at each rate of interest than before A general 
rise m impatience means a shift of the curves AA’ and BB' (Fig 141) 
to the left and therefore a shift in the total market curve, TPT, to the 
left This will raise the equilibrium rate of mterest A nse in im- 
patience thus causes a nse in the rate of interest 
We may notice that at any equilibrium point, P,, P^ etc , the slope 
of the opportunity line (in Fig 140) is equal to tlie slope of die in- 
difference curve, for the individual is not in equilibrium unless the 
indifference curve touches an opportunity line We know, however, 
dm the slope of the opportunity Ime is (1 -1- 1 ) where i is the rate of 



836 STUDIES IN ANALYTICAL TECHNIQUES 

interest The factoi (1 + ») is sometimes called the "lorce" of inter- 
est Similarly, we can define the "rate of time preference" at a point, 
), such that die slope of the indifference curve, i e , the rate of sub- 
stitution of die income of one year for another, is equal to (1 -b r) 
Then we can say that in equilibrium, for each individual, the rate of 
interest is equal to his rate of time preference This does not mean, of 
course, that "a" rate of time preference "determines” the rate of m- 
terest, any more than the marginal productivity "determines" ivages 
or the marginal cost "determines” price The rate of time preference 
depends on how income is distributed in time, and it is truer to 
say that for each individual, m equilibrium, the rate of time pref- 
erence IS determined by die rate of interest than it is to say that in- 
terest IS "determined" by any rate of time preference But it is true 
diat the whole system oC rates of ume preference on the part of all 
individuals, as expressed in our system of indifference curves, con- 
stitutes the data from which we can deduce the equilibrium rate of 
mterest 


Effect of Capitol Accumulation 

Although the analysis in these pages is best adapted to problems 
of die stauonary state, it can also be used to throw some light on the 
effects of progress on interest Suppose that instead of a stationary 
state we have a progiessive economy in whidi incomes are rising every 
year Then the total of incomes m the "second” year will be greater 
than the total in the "first ” More people, in such a state, would be 
m the position of Fig 140A, with larger incomes in the second year, 
than would be in this posiuon in a stationary state There will there- 
fore be a greater relative number of individual market curves of the 
type AA', the total market curve will be fardier to die left, and the 
equilibrium rate of interest will be higher In a progressive economy 
the equilibrium rate of interest is likely to be higher than m a sta- 
tionary state The greater the rate of progress, the more will 

there he m the "borrowing” class wdi small incomes early, and th 

higher will be the rate of interest 

Aldiough we have conducted this analysis with resp^t to two yffl« 
only. It cL be extended to more complex cases The “nclusio 
wo/ked out for the simple case hold generally Any complex case a 
be analyzed by breaking it up into two periods, J “ ^o , 

then brraking up each period into two lurdier periods and analy mg 

it, and so on 
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QUESTIONS AND EXEROSES 

1 It IS a generally observed fact that the rate of interest in "short" invest- 
ment series is smaller than the rate of interest in "long” investment 
series How would you account for this fact, on the lines of the analysis 
in this chapter? 

2 Explain the part played by "tune preference" m the theory of interest 
What IS the relation between the "time preference" concept and the 
"liquidity preference" concept? 

S Prove that in a stationary soaety with only two time penods to con- 
sider, m which there is no “impatience" or time preference and in 
which all people have equal incomes in the two "years," the equilib- 
num rate of interest will he zero and the amount of saving and lending 
will also be zero 

4 Prove that in a stationary, two period soaety, without time preference, 
the rate of interest will be zero if the distribution of incomes among 
the people is symmetrical, i e , if for every person having an income x 
m the first year and y in the second there is another person having an 
mcome y in the first year and x in the second 

5 Prove that in the above soaety. with a symmetrical distribution of in- 
comes, there will be a positive rate of interest in equihbrium if there 
is "impatience” or time prefaence 

6 The results of Fig 137 have been obtained in part because of certain 
assumptions which were made in drawing the system of indifference 
curves What ate these assumptions? Discuss the effect of different as- 
sumptions regarding the shape of the indifference curve system on the 
results obtained Prove that if the indifference curves are parallel, no 
tax system can be devised which will increase income and effort Dis- 
cuss, m Fig 137, the relation of the "compensating payment" to the 
tax 

7 Apply the "compensating payment” analysis to the theory of the tariff 
(Use the analysis of Fig 29, page 147 ) Show that the compensating pay- 
ment IS always greater than the receipts from the tariff 

8 Would the "compensating payment" concept have any sigmficance m 
the case of "long-run” demand and supply curves? 

9 From a system of indifference curves, such as in Fig 132, how can we 
find the range of prices within which exchange is possible? Construct 
a system of indifference curves under which no such range of prices 
exists, and under which, therefore, exchange is impossible 

10 Draw, in perspective and in contour forms, three chmensional figures 
showing the relationship of quantity demanded and of quantity sup- 
plied to both price and mcome Analyze the impact of change in in- 
come on both price and quanuty under different assumptions regard- 
mg the shape of the functions 
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11 An electricity company charges 8 cents per unit for the first 100 umts, 
4 cents per unit for the next 300 units, and 3 cents per unit for all 
subsequent units purchased Draw the opportunity line faang a con- 
sumer under these circumstances Draw on three separate diagrams 
systems of indifference curves together with this opportunity hne (a) 
which will make the consumer buy 80 units only, (b) which will make 
him buy 350 units, (c) which will make him buy 500 units 

Prove that under any circumstances if the consumer pays difoent 
pnces for different quantities, he would be better off if the company 
charged a flat rate equal to the average price which he pays under 
differential priang, though he would buy less electnaty Discuss the 
concept of the "compensating payment" under these arcumstances 

12 Illustrate all seven of the "marginal conditions" tor a Pareban opu- 
mum by means of graphs, using indifference curves and equiproduct 
curves, and draw the contract curve in each case 



CHAPTER 38 


TIME, PRODUCTION, AND VALUATION 


THE PRODUCTION TIME SCHEDULE 
Time Relationships m the Firm 

Up to now we have not taken lime quantities into our analysis in 
any very expliat fashion We have assumed tliat in a process of pro- 
duction outlays are made and revenues received and that the process 
IS most profitable when tlie revenues exceed tlie outlays by the great- 
est amount We have not, however, concerned ourselves with the dates 
at which inputs or outputs, outlays or revenues, appear 

Inputs and Outputs Hove "Dates” 

When we constructed the physical production schedule of Tables 57 
(page 587) and 64 (page 734), we merely assumed that, given quantities 
of all tlie inputs in a process, we could predict a given quantity of 
output It IS necessary now to consider a fact about these inputs and 
outputs which we have previously neglected the fact that they occur 
at definite points in time We shall call a point in ume a "date," 
though It may be measured not always from the beginning of the 
Christian Era but from some "base date" convenient for the problem 
For any process of production we can construct a table showing not 
only the kind of input or output, its quantity, pnce, and the total 
outlay or revenue received from it, but also the dates at which each 
input or output item occurred 

Example Table 69 is sucli a physical production table In this 
It is assumed that the outlays are made on the date when the cor- 
responding inputs occur, and that revenues are received on the days 
when the correspondmg outputs occur There is no necessity, of 
course, for all the output to come at one date as in the example In 
general, input items and output items will be strung all through the 

839 
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table However, the output and the corresponding revenue items will 
always be expected to be. on the whole, "later" than input and the 
corresponding outlay items, for as inpute are the physical of 
outputs they precede outputs in time 


Table 69 Production Tune Schedule for Potatoes 


Time 

m 

Months 

Kind of 
Input or 
Output 

Quantity of 
Input or 
Output 

Price of 

Input or 
Output 

Outlay (— ) 
or Rev- 
enue (-I-) 

1 (March) 

Plowing 

Seed Potatoes 
Land 

10 acres 

2 tons 

10 acre-months 

$ 1 50 per acre 

SIO 00 per ton 

S 0 25 per acre-mo 

-$ 15 00 
-® 20 00 
-# 2 50 

2 (April) 

Harrowing 

Land 

10 acres 

10 acre-months 

S 0 50peracre 
$ 0 25 per acre-mo 

-t 5 00 
-$ 2 50 

3 (May) 

Land 

10 acre-months 

S 0 25 per acre-mo 

-$ 2 50 

4 (June) 

Land 

Spraymg, etc 

10 acre-months 
10 acres 

S 0 25 per acre-mo 
$ 0 50 per acre 

-$ 2 50 
-5 5 00 

5 (July) 

Land 

10 acre-months 

S 0 25 per acre-mo 

-$ 2 50 

6 (August) 

Land 

Digging 

Transport 

Potatoes 

10 acre-months 
10 acres 

20 tons 

20 tons 

S 0 25 per acre-mo 

S 2 00 per acre 
$ 1 00 per ton 
$ 5 00 per ton 

-t 2 50 
-$ 2000 

I -8 20 00 

1 -fJlOOOO 


Total Profit in the Production Time Schedule 
In the above example tlie total of outlays is $100, equal to the total 
revenue, there is no "profit ” That is to say, if normal profits are 
greater than zero, the net revenue in the above process will be nega- 
tive. In profitable processes the total revenue must be greater tlian the 
total outlay Suppose, for instance, that the receipts from the sale of 
tile potatoes had amounted to $124 The total profit of the process 
would have amounted to $24 This total profit accrues to the capitalist 
as a result of the performance of the process It does not include any 
Items of the value of physical mput, even if the input is “virtual" 
input from a source owned by the capitalist himself Total profit, 
tlierefore, is defined as the sum of the values of all outputs, actual or 
virtual, less the sum of the values of all inputs, actual or virtual It 
must be distinguished from the net revenue, which is equal to the 
total profit less the "normal” profit 
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The Outlay-Revenue Series 

The schedule showing the date of each outlay and revenue item is 
called the “outlay-revenue senes” It consists of the first and last 
columns of Table 69, and is summarued m columns 1 and 2 of Table 
70 In column 2 is calculated, in an investment without profit, the 


Table 70 The Outlay-Revenue Senes and 
the Total Capital Invested 


1 

Date 
( Months) 

2 

Outlay (— ) or 
Revenue (-h) 

3 

Total Capital 
Invest^ 

1 

S -37 50 

S 37 50 

2 

-7 50 

45 00 

3 

-2 50 

47 50 

4 

-7 50 

55 00 

5 

-2 50 

57 50 

6 

-42 50 
-1-100 00 

100 00 

0 


"total capital invested” at each date It is equal to the sum of outlays 
less the sum of revenues up to tlie date in question In the absence of 
profit each outlay represents an addition to the value of the property 
of the enterpnse equal to the amount of the outlay, and each revenue 
represents a similar subtraction An outlay represents a substitution of 
"real” assets of some kind for "money" assets, and a revenue represents 
a substitution of a money asset for a real asset It is conventional in 
accounting to regard all exchanges as transfers of equal values, so that 
if an outlay is made of, say f 37 50, it is assumed that the $37 50 diminu- 
tion in money holdings which results from the outlay is counter- 
balanced by an increase m the value of nonmonetary assets of $37 50 
In the present case cash worth $37 50 has been exchanged for potato- 
potentialities worth $37 50 

Graphic Illustration The outlay-revenue senes and the capital 
series can both be illustrated conveniently if the total capital invested 
IS plotted in the vertical direction and the time in the honzontal 
direcuon, as in Fig 142 This figure represents the facts in Table 69 
The line ORABCDEFGHIJKL shows the total capital invested at 
various dates RA, BC, DE, FG, HI, JK represent the outlays, KL the 
revenue It will be seen that the total capital mvested after the con- 
clusion of the enterpnse is zero, as indeed it should be If we assume 
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m this case that the enterprise starts off with $100 in money, each 
outlay represents a shift from money mto real assets, and each rev- 
enue a shift from real into money assets Then the Ime RABC 
etc , represents the distribution at each moment of tune between real 
and money assets 



The Allocation of Profit 

Wliere the enterprise has a positive total profit a neiv problem 
arises We cannot now assume that die total capital invested is merely 
equal to the net past outlays, for according to this calculation the 
capital invested at the conclusion of the process would be negative 
Thus if in the above case the final revenue were $124, by calculat- 
ing the total capital invested on the method in the previous para- 
graph we should conclude diat the capital after die process ivas fin- 
ished was -$24— an obviously ridiculous result If the final revenue 
were $124 (= KL' in Fig 142), the total capital at the end of the 
process would be LU, or -$24 In order to get the correct result 
we must evidently subtract the sum of profit from the total capita] 
invested As we shall see, this is a general principle Tlie total capiBl 
invested up to any date may be defined as the sum of outlays mcjmed 
and profit allocated, less the revenues received, before diat date Then 
in Fig 142 die course of the capital on the final date is given by e 
line JKL'L 


Linear Allocation 

It IS not always convenient or desirable to allocate all t e pro 
to the final date of the enterprise Indeed, the principal usi 
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the accountant is to allocate the total profit among the various 
"months,” "years,” or other accounting periods over which the course 
of the enterjirise extends There are many possible ways of doing this 
A simple way, though one that is not used in practice, is to allocate 
the profit equally over the various "months” or accounting periods 
of the enterprise If this method were adopted with tlie outlays in 
Table 70 and a revenue of $124, the result would be as in Table 71. 


Table 71 Luiear Allocation of Profit 


Month 

Outlay (— ) or 
Revenue (-1-) 

(*) 

Profit 

(8) 

Total Capital 
Invested 
(8) 

Addition to 
Capital Invested 

(S) 

1 

-37 50 

400 

41 50 

41 50 

2 

-7 50 

400 

53 00 

11 50 

3 

-2 50 

4 00 

59 50 

6 50 

4 

-7 50 

4 00 

7100 

11 50 

5 

-2 50 

400 

77 50 

6 50 

6 

-42 50 

4 00 

124 00 

46 50 


-t-124 00 


0 

-124 00 


Here the $24 profit is allocated equally among the six accounting 
periods, which give $4 to each "month ” Then tlie total capital in- 
vested at any date — say, in the third month — ^is equal to the sum of 
outlays up to that date ($47 50) plus the sum of profit up to that date 
($12), or $59 50 

Graphic Illiistiation This method of allocation can be illustrated 
graphically if we suppose tliat the capital grows by a constant amount 
each month This is shown in Fig 143 Again the total capital at each 



Fig 143 Linear Allocation of Profit 
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date is given by the line OSABCDEFGHIJKL. The line is constructed 
as follows LL/ is the total profit If the profit is apportioned "line- 
arly,” 1 e , so that equal amounts are apportioned to equal amnun f, qj 
tune, the total profit allocated up to any date is shoivn by the Ime OL' 
If AB, CD, EF, etc , are draivn parallel to OL' mstead of parallel to 
the base as in Fig 142, and if SA, BC, DE, etc , are equal to the outlays, 
then OSABCDE, etc , represents the growth of real assets, of capital 
invested The hne N'K show the growth of the total value of the 
enterprise, assuming that it starts with ON' in cash The distance 
between N'K and OSABC • • etc , at any date is the cash holding 
of the enterprise Thus at date 1 the cash holdmg is AA' 

Growth at Constant Rates (Exponential Growth) 

The profit-making process, as we have seen earlier (page 546), is 
essentially the process by which total net worth grows In the above 
example we have supposed that the growth takes place at "simple 
interest" — that is, at a constant absolute amount m each time period 
For many pm poses, however, it is convenient to regard the growth of 
net ivortli as taking place at a constant rate of gtowth, the rate of 
growdi being the ratio of tlie absolute amount of groivth m a unit 
period to the initial value Thus if 100 of anything grows to 105 m 1 

year, the rate of growth is — , or 5 per cent (one hventieth) 

per annum Growtli at a constant rate is called “exponential” groivth 
Fig 144 shows exponential growtli curves for $100— iVii: for zero 
growth, NKo for growdi at 2 per cent per month, NK^ and NKy, for 
growth at 4 and 10 per cent per month These curves are also called 
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"compound interest curves,” and the growth of value is called "com- 
poundmg ” The reverse process of decline in value looking backtvard 
through tune is called “discounting ” Thus is the compounded 
value of ON, compounded at 10 per cent per month for six months, 
ON IS the discounted value of discounted at 10 per cent per 
month for six months 


The Average Rate of Profit 

The rate of profit in a completed enterprise is the “average” rate 
of growth of total net worth through the history of the enterprise If 
the profit allocated to any period is equal to the net worth of the enter- 
prise at the beginnmg of the penod multiplied by the rate of profit as 
above defined, the rate of profit over the whole enterprise is that which 
will just sufSce to allocate all the profit made Let us suppose, for 
instance, that m the potato enterprise mentioned above the total 
revenue on the sale of the potatoes is $126 54, and the enterprise 
starts with $100 and holds any money balances idle at zero rate of 
interest The figure is chosen for the sake of arithmetic convenience, 
at this figure the rate of profit is just 4 per cent per month, as may be 
shoivn in Table 72 The amount of profit allocated to each month is 


Table 72 Allacation of Profit According to a Constant Rate of Profit 


1 

Month 

2 

Outlay (-f-) or 
Revenue (— ) 

3 

Total Net 
Worth 

4 

Profit 

Allocated 

5 

Total 

Capital 

Invested 

6 

Total 

Money 

Stock 

0 

0 

100 00 

0 

0 

100 

1 

-h37 50 

104 00 

4 00 

4150 

62 50 

2 

+7 50 

10816 

416 

5316 

55 00 

3 

+2 50 

112 49 

433 

59 99 

52 50 

4 

+7 50 

116 99 

4 50 

71 99 

45 00 

5 

+2 50 

12167 

4 68 

79 17 

42 50 

6 

+42 50 

126 54 

4 87 

126 54 

000 


-126 54 

126 54 


0 00 

126 54 

Total -26 54 


26 54 




4 per cent of the total net worth at the begmning of the month At 
this rate the total profit allocated just equals the total profit made, or 
$2654 

Column 1 gives the data Column 3 shows how the total net worth 
grows at 4 per cent per month Profit allocated in column 4 is calcu- 
lated by multiplying the net worth figure of the preceding month by 
4/100 This figure is then added to the net worth of the preceding 
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month to get the total net worth of the present month Total .-a pna l 
invested (column 5) is the sum of all oudays (+), revenues (-), and 
profit allocated (+) The money stock (6) is obtained by subtracting 
outlays and adding revenues to the original stock of $100 The sum 
of the total capital invested and the money stock is equal to the total 
net worth 


Growth of Profit Under Conditions of Interest Payment or Receipt 

Suppose now that the money stock or the “uninvested capital” of 
the enterprise can be held in a form which bears mterest, and yet be 
available for outlays The total profit of the enterprise now mcludes 
the interest received, and the money stock (or liquid capital stock) 
must be assumed to grow at a rate equal to the rate of interest which 
It receives These interest receipts can be regarded as additions to 
allocated profit 

Now suppose that the net worth of the enterprise is less than the 
TnaviTniim value of Capital invested Then the enterprise must mcur 
debt, which can be regarded as negative liquid capital, and interest 


which is paid on such debt is a subtraction from the profit allocated 
Thus suppose that in our example the enterprise starts with a net 
worth (in cash) of |50, that it can hold liquid capiul in the form of a 
bank deposit at 2 per cent per montli interest, and that on outsUnd- 
ing debt it must pay 5 per cent interest— let us suppose for the mo- 
ment that It operates under the British practice of the overdraft, 
which IS so clearly a negative cash balance This time, again for pur- 
poses of anthmcucal convenience, we will suppose tliat the revenue 
from the potatoes is $116 01 Table 73 then shoivs that under these 
circumstances die rate of profit on net worth is 5 per cent per month 
The calculations of this table need some comment Profit allocated 
(column 4) in each month is 5 per cent of the total net worth of the 
previous month, total net worth in each month is equal to the total 
net worth of the previous month plus allocated profit Liquid capital 
m each mondi is equal to liquid capital of die previous month, minus 
outlays (or plus revenues) of that month, and plus interest earned ot 
minus mterest paid Thus in month 1 we have 50 00 - 37 50 4- 1 00 -- 
13 50 The interest payment in each month is equal to the liqui 
capital of the previous month multiplied by the rate of interest, 
assumed to be 2 per cent when liquid capital is positive, 5 ^r cent 
when It is negative The total mvested capital is then equa to to 
total net worth less the total liquid capital, and is aim equal 
total invested capital of the previous month, plus outlays an 



Time, Produciion, and Valuation 847 

receipts, plus allocated profit, and minus interest received and plus 
interest paid At the conclusion of the enterprise again invested capital 
IS zero, liquid capital is equal to net worth and has grown by an 
amount equal to total profit 

Table 73 AllocaUon of Profit at Constant Rate, Under Conditions of 
Interest Received and Paid 


1 

Month 

2 

Outlay (-1-) 
or Reve- 
nue (— ) 

3 

Total 

Net 

Worth 

4 

Profit 
Allo- 
cated 
at 5% 

5 

Total 

Capital 

Invested 

6 

Total 

Liquid 

Capital 

7 

Interest 
Payment 
(—) or Re- 
ceipt (-1-) 

0 

1 

-i-37 50 

50 00 
52 50 

2 50 

39 00 

-1-50 00 
-t-13 50 

-1-100 

2 

-f7 50 

55 12 

2 62 

48 85 

-1-6 27 

-1-27 

3 

-t-2S0 

57 88 

276 

53 98 

-1-3 90 

+ 13 

4 

-i-7 50 

60 77 

2 89 

6429 

-3 52 

+ 08 

5 

-f2 50 

63 81 

304 

70 01 

-6 20 

- 18 

6 

-1-42 50 

67 00 

319 

116 01 

-49 01 

- 31 

-116 01 
Total 

67 00 

$17 OO 

0 

67 00 



Allocation According to External Rotes of Interest 

Tables 71-73 allocated profit among the various accounting penods 
of the process according to some purely internal rule without reference 
to any external conditions The values so obtained for the total capital 
invested were purely internal values, denved from the outlay-revenue 
senes alone In Table 72 and 73 also, the rate of profit is a purely 
internal rate of profit, again denved from the outlay-revenue series 
alone witliout reference to outside conditions In a world in which 
an investor has many varied opportunities for investment, however, 
the question arises. Should he not allocate his profit, and so perform 
his valuauons, according to the external rates of interest which he 
could earn in other investments? Instead of finding some constant rate 
of growth or rate of profit — the 4 per cent per month in Table 72 — 
why should he not calculate the profit allocated to each month by 
multiplying the total capital invested to date by the current rate of 
interest in other possible employments of capital? This process is 
illustrated in Table 74 Here we have postulated a series of external 
rates of interest, one for each "month,” and have calculated the total 
profit for each month by multiplymg the net worth at the end of the 
previous month by the external rate of interest 

If the total revenue in August were $122 89, the above method 
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would lead to a consistent distribution of the total profit ($2289) 
among the various months — consistent in the sense that the total 
amoun( distributed by the formula was equal to the total amount 
of profit earned If, however, the revenue m August were not $122 89, 


Table 74 Calculation of Values by External Rates of Interest 


1 

Month 

2 

Outlay (+) 
Revenue (— ) 

3 

Rate of 
Interest 
(%per 
month) 

4 

Net Worth 

5 

Profit 

Allocated 

0 

1 

37 50 

5 

100 

105 

5 

2 

7 50 

4 

109 20 

420 

3 

2 50 

3 

112 48 

3 28 

4 

7 50 

2 

114 73 

2 25 

5 

2 50 

3 

11817 

344 

6 

42 50 

4 

122 89 

4 72 





22 89 


the above method would not give a consistent result If the revenue in 
August were more than $122.89, there would be less profit distributed 
than was earned Someivherc, therefore, the “surplus” must be ac- 
counted for It could be accounted for by assuming a "capital gam" 
in August equal to the amount of the surplus But if the profit calcu- 
lated at the external rates of interest is regarded as "normal” profit, 
then any surplus is, as we have seen, an "economic rent If economic 
rent is counted as an outlay, then valuation at external rates of interest 
gives a consistent method for distributing profit 


"Renf” in an Investment 

Suppose the total revenue in August ivas not $122 89 but $132 89 
If under these circumstances the profit as calculated from the externa 
rates of interest is the "normal” profit, the excess of the actual profit 
over the normal profit would be $10 This $10 is the net revenue, w 
die "rent” in the process If it is paid to the oivner of the rent on the 
final date of the process, the allocation of profit according to current 
rates of interest gives a consistent result • 

If the "rent” is not all reckoned on die last day of die proces , p 
will also have to be reckoned on the rent The antoetic of dn 
procedure is complicated, although the principle is The to 
Liount of the rent will be less by the amount of interest reckoned on 
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the rent This is shown in Table 75, where we suppose that the rent 
IS paid at the beginning of the process instead of at the end In this 
case the amount of rent paid is only |8 14 If this sum is paid at the 
beginning of the penod, the enterpnse will have to start with $108 14 


Table 75 Valuauon at External Rates, Including Rent 


1 

Month 

2 3 

Rate of 

Outlay (-I-) Interest 

Revenue (—) (% per month) 

4 

Net Worth 

5 

Profit 

Allocated 

0 

8 14 (Rent) 


10814 


1 

37 50 

5 

113 55 

5 41 

2 

7 50 

4 

118 09 

4 54 

3 

2 50 

3 

12163 

3 54 

4 

7 50 

2 

124 06 

2 43 

5 

2 50 

3 

127 78 

3 72 

6 

42 50 
-132 89 

4 

132 89 

511 


in cash instead of $100, if it is not to run into debt at the end The net 
worth of $108 14 grows to the final revenue of $132 89 at the various 
external rates of interest The $8 14 at the beginning of the penod is 
just equivalent to the $10 at the end, at the prevailmg rates of interest, 
and the rent receiver should be indiSerent as to which he gets 

THE THEORY OF VALUATION 

One of the most important applications of the theory of time rela- 
tions IS to the problem of valuation This problem has already been 
noted in Chapter 23 There we saw that the profit made by an enter- 
pnse in any one year depended upon the valuation placed upon the 
enterprise at the beginning and at the close of the year We shall now 
see that the valuations themselves depend upon the amounts of profit 
which are allocated to the various "years ’’ That is to say, the problem 
of allocating the total profit of an enterpnse over the years of its 
existence and the problem of estimaung the value of the enterprise 
at any one moment of time are not two problems but merely different 
aspects of a single problem 

The "Present Value of the Investmenr 

The preceding illustrations in this chapter have estimated the value 
of an enterpnse at any date by the addition of all previous outlays and 
all previous sums of allocated profit and interest jiaid, and the sub- 





850 STUDIES IN ANALYTICAL TECHNIQUES 

traction of all previous revenues and interest received This figure we 
have called the "amount of capital invested ’’ We can amve at the 
same figure by adding together the fulwe revenues and interest 
receipts, and subtracting from this total future outlays, future profits, 
and future interest payments This figure may be called the “present 
value of the investment," as it is the present value of future net 
receipts The amount of capital invested is a backward-looking figure, 
derived from past recortls The present value of the investment is a 
forward-looking figure, derived from the expectations of future 
receipts and outlays 


Present Value Equal to the Amount of Capital Invested 
It is not difficult to show tliat no matter what method of allocation 
of profit we use, if all the outlays and revenues and dates connected 
with an enterprise are knotvn — ^both past, present, and future — ^the 
"amount of capital invested” is equal to the “present value of the in- 
vestment" at any date whatsoever Any date divides the total outlays, 
0„ into past outlays, O,, and future outlays, 0, It similarly divides 
the total revenues, R„ into past revenues, R,, and future revenues, R,, 
and It divides the total amount of profit, Ai, into that allocated to the 
past (A,) and that allocated to the future (A,), and the total interest, 
Nt, into that paid or received in the past, Np, and that paid or received 
in the future, Nf Therefore 

0, = 0,-f0, 

Ri = Rp + Rf 
Ai = Ar + Af 
X, = Mr + N, 

But we also know that for the whole enterprise, from its beginning to 
Its final liquidation, 

Ai~Xt = Ri- Oi (2) 

Substituting from (1) into (2) and rearranging, we have 
Or- + 

N and N, here refer to net interest received— interest paid being 
treated as negative Tlie left-hand side of equation (3), liow«w. is the 
total amount of capital invested at the date in question The ng 
hand side is the present value of the investment 


The "Present” Included with the “Past" 

In the above example we have conceived the "present” as a mwe 
mathematical point of time, so that all outlays and receipts must he 
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on one side of it or the other If, however, the “present” is in ap- 
preaable period we must adopt some convention in the definition 
of the amount of capital mvested and of the present value of the in- 
vestment We shall assume that the “present" (as it shares with the 
past the property of being known, whereas the future is uncertain) 
will be included with the "past” Then the amount of capital in- 
vested may be defined as the algebraic sum of all outlays, revenues, 
interest paid(-l-), interest received(— ), and allocated profits up to and 
mcluding the present, and the present value of an investment may be 
defined as a similar sum subsequent to and not mcluding the present 
As mteiest paid can always be treated as an outlay and interest received 
as a revenue, in what follows, for the sake of simplicity we shall simply 
suppose that outlays and revenues are defined to include interest pay- 
ments, and we shall not distmguish interest specifically 


Calculation of Profit 


From equation (3) it is easy to show the relation between the out- 
lays, revenues, profit, and valuations pertaining to any given “year” 
or accounting period Let O be the outlay, R the revenue, and A 
the allocated profit in any one “year ” Let and A, be the 

sums of all outlays, revenues, and profits previous to the date which 
begins the accountmg penod in question Let the value of the invest- 
ment, or the amount of capital invested, be V on the date that begins 
the penod and V' on the date that ends the penod Then 


le, 


V ‘0, + 0 R + A, + A, 

= V+0-R+A, 

A =[V'-V) + (R-0) 


W 


That IS to say, the amount of profit in any one year is equal to the 
total revenues of that year less the total outlays and plus the amount 
by which the value of the enterprise has increased This is the defini- 
tion of profit used m Chapter 23 


Various Methods of Valuation 

All the various methods of valuation, whether used by accountants 
or not. are based on various methods of allocating profit The dif- 
ficulties and uncertainues of valuaUon also depend on this fact, for 
the total sum of profit which it is necessary to allocate between the 
past and the future is itself uncertain until the very date of liquida- 
tion of the enterprise No matter what our method of allnrating profit, 
therefore, as long as we allocate any to “past" years the results of our 
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valuation mil be uncertain A possible method of avoiding th« un- 
certainty IS the method of valumg "at cost ” By this method no attempt 
is made to allocate profit to past years, but it is all assumed to accrue 
at some future date or at the end of the process In this case, therefore, 
the amount of capital invested is calculated by adding up the past 
outlays and subtracting any past revenues, without taking any "profit" 
Items into account Although this method has the virtue of avoidmg 
uncertainty, it also avoids the mam problem which the accountant 
has to solve For the allocation of profit among various accounting 
periods is the prmcipal task of the accountant — otherwise account- 
ancy would be mere arithmetic 

Valuation at Market Rates of Interest 
Another possible method of valuation is to allocate profit according 
to the prevailing market rates of mterest, as in Table 74 In this case 
agam, to avoid uncertainty we must assume that the "rent” is all 
allocated to future dates, for tlie "rent” is an item whose magnitude 
can only be estimated Again, this method avoids the mam task of the 
accountant, which should be to allocate “rent” just as much as to 
allocate “profit ” The value at any date is equal to the “compounded” 
sum of past outlays and revenues This must be equal to the “dis- 
counted” sum of expected future outlays and revenues— including 
rent As the expected future outlays are uncertain, the sum of rent is 
also uncertain 

Valuation at Internal Rates of Interest 

Where the accountant is pracucally certain of the course of future 
payments in an investment, he may perform the valuation accordmg 
to the "constant rate of profit” or "exponential” method Suppose, 
for instance, tliat he has to value a bond Here he knows the past pay- 
ments, and witli almost equal certainty the future paymenB He 
knorvs, therefore, the rate of profit on the bond over its whole lifetime 
Hence he can calculate its value eitlier by “compounding’ the j^t 
payments or by "discounting” the future payments, as m Table 7^ 
If the rate of profit at which calculations are made is the co^t 
"internal" value, the compounded sum of past payments should, ot 
course, equal the discounted sum of future payments 

Capital Loss and Gain 
Yet another method is to alloca 
some principle and then to maki 
antiapation tvas too favorable or 


te the expected profit according to 
; corrections as it appears that the 
too adverse. Suppose the system of 
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linear distribution of profit is adopted, as m Table 71 There is no 
particular virtue in this method, and it is never used in practice, but 
the arithmetical calculations are much simpler and any conclusions 
draivn can be applied immediately to other methods of allocation 
Suppose that when a former planted a crop of potatoes he expected 
the value of the crop to be |124, as in Table 71 The allocated profit 
was then $4 per month He reckoned on this principle through to 
June, when ^e total capital invested, by his calculations, was $71 
But a blight attacked the crop, so that its value when sold was lowered 
from $124 to $106 If he had known this to start with, he would have 
counted only $1 per month profit, and his capital mvested would 
have amounted to $59 instead of $71 What, then, should he do in 
these circumstances? The proper thing would seem to be to write 
doivn the value of the capital invested from $71 to $59 and thence- 
forth to calculate profit at $1 per montli instead of $4 The new 
amount of capital invested would then be equal to the value of the 
investment, as measured by the future revenues, less the future outlays 
and profits $(106 — 42 50 — 2 50 — 1 — 1) = $59 This writing down 
of the capital from $71 to $59 may properly be called a capital loss, 
though It is not always recognized as such in accounting practice 

Capitol Loss Distinguished from Capital Depreciation 

A capital loss must be distinguished carefully from the capital de- 
preciation which occurs as revenues are paid in When the potatoes 
are sold the capitalist exchanges 20 tons of potatoes valued at $124 
for $124 m cash, and the value of the investment disappears as for as 
its owner is concerned when he sells the potatoes, but there is no 
capital loss A capital loss occurs only when there is an unfavorable 
levision of future expectations, le, when we come to believe that 
either future revenues are going to be less than we thought, or that 
future outlays are going to be greater than we thought 

Capital Gam Distinguished from Capital Appreciation 

Similarly, if there is a favorable revision of future expectations, if 
we come to believe that future revenues are going to be greater or 
future outlays less than we thought, tliere will be a capital gam This 
gam must be distinguished carefully from capital appreciation which 
occurs when outlays are incurred or profits are allocated 

Valuation at "Market” Values 

A method of valuation commonly employed m practice is valuation 
at some "market” pnce This method is frequently used m the valua- 
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tion of "liquid” or readily salable goods It is not available, of course, 
for goods which are not constantly bought and sold It is important to 
understand its significance Valuation by market prices is equivalent 
to allocating the total profit according to variable rates of interest, as 
in Table 74 Suppose that in this table column 4 represents the market 
value of the field of potatoes at various dates We assume, of course, 
that potato fields are bought and sold frequently, so that a market 
value can be found by observing the prices in other transactions, even 
if no actual sales are made of the commodity which we are valuing 
Then from these market values a "rate of interest" or a "rate of profit” 
can be deduced in each month The amount of profit in each month is 
equal to the capiul appreciation less the total outlay Thus for Month 
2 (Table 74) the net worth at market values at the end of the month is 
1109.20, at the beginning of the month it is |105 The total profit 

for April IS $4 20 The rate of profit is or 4 per cent per month 
* 105 

Valuation by "market” prices thus runs into the same difficulty that 
we found in valuation by market rates of interest— it fails to allocate 
"economic rent " 


Valuation at “Cost or Marked 

A common rule m accountancy is to value objects at "cost or market, 
whichever is the lower " Although this is an arbitrary rule, it has a cer- 
tain basis in prmciple In allocating an unceitain future profit or rent 
to present or to past "years" it is better to be as conservative as pos- 
sible It IS pleasanter for an investor to discover tliat he has a posiuve 
"rent” when a process is liquidated than to discover that his rent is 
negative and that profit which lias been clieerfully allocated— and 
perhaps enjoyed — at past dates has not, in fact, been earned If ffie 
"market” valuauon is below "cost” n is an indication that die market 
expects the process ultimately to be unprofitable It is perha^ better, 
therefore, to allocate expected losses dian to allocate expected pro ts 
The "cost or market" rule in effect achieves this end, for by making 
"cost” the maximum it has the result of allocating no profits to pas 
dates at all, as we have seen, and by valuing at "market” when marke 
value IS below cost, the result is to allocate anticipated losses to past 

dates 

The Valuation of Public Utilities 

Our analysis of profit and valuauon diroivs a certain amount of 
light on the problem of the regulauon of public utilities discussed in 
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Chapter 31 We can put the problem m this form How great a sum 
of profit can a monopoly be allowed to earn in a given year m order 
to give It a normal rate of profit? We see clearly that the ansiver to this 
question depends upon the valuation placed on the property of the 
monopoly at the begmnmg and at the end of the year The smaller 
these values, the smaller will be the sum of profit which is equivalent 
to a given rate of profit If, for instance, the value at the beginning of 
the year is $1,000,000 and the allowed rate of profit is 5 per cent per 
annum, the corporation will be allowed to earn 850,000 If, however, 
the valuation is $2,000,000, the corporation will be allowed to earn 
$100,000 Clearly, a regulated corporation will want to have itself 
assessed at a high rather than a low value for purposes of regulation 
For purposes of taxauon, of course, the reverse may be the case 

“Originor and “Reproduction” Cost 

Two methods of valuation are important in this connection One 
IS the method of valuation by “original cost " Strictly, this method 
implies that no profits are allocated to past dates It will therefore give 
a value which is "low" from the pomt of vieiv of the corporation The 
other method is valuation at "reproduction cost That is, the prop- 
erty IS valued not at what it originally cost but at what it would cost to 
reproduce at present prices of input If prices have been nsing, the 
reproduction cost is likely to be greater tlian the original cost, and is 
therefore likely to be favored by the corporation But if prices have 
been falling, the original cost is likely to be greater and inll be pre- 
ferred by the corporation as a basis for rate making 

The "Ideal" Valuation 

Probably the ideal valuation method for purposes of rate making 
IS that of allocating profit to past dates according to the "normal" rates 
of profit at those dates, i e , accordmg to the method in Table 74 Hie 
amount of capital invested up to tlie present should be reckoned by 
taking the compounded sum of all past outlays, whether for "capital 
account" or not, less the compounded sum of all past receipts This 
valuauon ensures that the enterpnse has earned "normal” profits up 
to the date of regulation Then profit should be allowed m each year 
thencefonvard at the “normal” rate Such a method has one flaw which 
IS present in all schemes for the regulation of monopolies It assumes 
that the monopoly has a “right” to earn the normal rate of profit no 

1 In both fases, of coune, allouance is made for depreciation — ^i e , for past revenues 
imputed to the equipment in question 
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matter how poorly it is managed or how small the demand for its serv- 
ices In perfect competition the rate of profit is itself an 
of the efiiaency of management, for an enterprise which is poorly 
managed or which is produang an unwanted commodity suffen losses 
But with a regulated monopoly the rate of profit, however defined, is 
no check on the efficiency of management. 

Valuation and the Change in Price Level 

One problem raised in an acute form by the regulation of monop- 
oly, but present in any valuation problem, is that of reckoning with 
changes in the general level of prices Accounting is usually earned on 
under the assumption that the value of the dollar remains unchanged, 
and we have made this assumption all through the present chapter It 
is, however, one which is seldom justified in economic history Con- 
sequently, accounting and valuation systems are constantly misleadmg 
us as to the "true” or "purchasing power” value of our property and 
profits At a time of inflation the dollar value of all goods tends to rise, 
and hence the dollar value of all property tends to rise This rise in the 
dollar value is frequently mistaken for profits, for, as we have seen, 
profits are the "growth” of the value of property Such profits are quite 
illusory unless they are transformed into cash when prices reach a 
maviTtiiim But they play an important part m the business cycle, 
for even the illusion of profits is enough to increase the demand for 
inputs and therefore to increase employment 

At a time of deflation of pnees the value of property Ms and the 
accounting system records losses These losses may be as illusory as 
the profits of inflation, and yet tliey may have an equally potent effect 
It IS hardly too much to say that a revision of our accounting systems 
in the direction of identifying these "illusory” profits and losses 
would matenally reduce the fluctuauons of business 

INVENTORY VALUATION 

A difficult problem which can be illuminated in some degree by the 
above analysis is that of inventory valuation The problem can best be 
illustrated with reference to a hypothetical wheat marketer whose ex- 
perience IS illustrated m Table 76 Rom 1. 2, and 3 give the data It 
will be observed that we have a "complete" enterpnse— that is, one 
that starts merely with money and finishes with money Rom 4 an 
show the wheat and money stocks on eacli date, assuming that the ra- 
terpnse sterts with $2000 of money This grows in the course ot tne 
transactions to $4287, which is at a rate of 10 per cent per week. 
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whatever is the unit tune period Exponential growth of the net worth 
over the whole penod is shoivn in row 6, and the corresponding profit 
allocation in row 7 Each sum of profit is 10 per cent of the preceding 
period’s net worth, each period’s net ivorth is the preceding penod’s 


Table 76 Inventory Valuauon 

Date 0 1 2 3 4 5 6 7 8 

1 nice of wheat 2 00 2 50 3 00 2 00 3 00 4 00 2 00 2 587 

+600 +200 -700 +500 +300 -700 +800 -1000 

-1200 -500 +2100 -1000 -900 +2800 -1600 +2587 

0 600 800 100 600 900 200 1000 0 

2000 800 300 2400 1400 500 3300 1700 4287 


2 Wheat bought 

(+)or»old{-) 

3 Money paid in 

(+)orout(-) 

4 Wheat itnck 

5 Money itodc 

6 Net worth (oc- 

pcmentiai) 

7 nofit (ex* 

ponential) 
Vuue of wheat 

8 (exponential) 

9 FIFO 

10 UFO 
Netwoith 

11 FIFO 

12 LIFO 
Fcofit 

13 FIFO 

14 LIFO 
Cent of wheat 

15 FIFO 

16 LIFO 


2000 2200 2420 

200 220 

1400 2120 
1200 1700 
1200 1700 

2000 2000 2000 
2000 2000 2000 

0 0 
0 0 


2662 

2928 

3221 

242 

266 

293 

262 

1528 

2721 

250 

1250 

2150 

200 

1200 

2100 

2650 

2650 

2650 

2600 

2600 

2600 

650 

0 

0 

600 

0 

0 

1450 



1500 




3543 

3897 

4287 

322 

354 

390 

243 

2197 

0 

600 

2200 

0 

400 

2000 

0 

3900 

3900 

4287 

3700 

3700 

4287 

1250 

0 

387 

1100 

0 

587 

1550 


2200 

1700 


2000 


net worth, plus 10 per cent Row 8 shows the value of the tvheat stock 
on this principle, it is the difference between the net worth (row 6} 
and the money stock (row 5) 

“LIFO- and “FIFO" 

In rows 9 and 10 we show the value of the wheat stodt according to 
the two most common systems of mventory accounting "FIFO," 
which stands for "First in first out," and "LIFO," which stands for 
"Last in first out " Accoidmg to the "FIFO” system (which has been 
dommant, and is now being challenged by "LIFO"), when stock is sold 
It is supposed that the "oldest" part of the stock is disposed of and 
hence the cost of the oldest part ("first in”) is charged against the 
revenue from the sales This means that remaining stock is valued at 
the cost of the "newest” part — that is, the latest acquired The altema- 
Uve system, "LIFO,” charges the cost of the “newest” part of the 
stock against revenues, and hence the remaining stock is v^ued at the 
cost of the "oldest” part 

Under both systems purchases of "wheat” do not affect the net 
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worth, as the wheat is immediately valued at cost, so that the value of 
the wheat acquired is exactly equal to the money given up Thus for the 
fiist tivo periods the net ivortli, as shown in rows 11 and 12, remains 
constant at 2000, the value of the wheat stock is simply the net worth 
less the money stock (row 5) In period S, however, when there is a 
sale of wheat, a difference reveals itself On the FIFO pnnaple we 
suppose tliat tlie "earliest” acquisitions are sold Of the 700 bushels 
sold It IS supposed that 600 come from period 1, at a cost of $1200, and 
100 from period 2, at a cost of $2 50, totaling $1450 (row 15) The re- 
maining 100 bushels in tlie wheat stock (row 4) are therefore valued 
as if tliey had been acquired in period 2 — that is, at $2 50 per bushel, 
or at $250 (row 9) On the LIFO principle, of the 700 bushels sold it is 
supposed tliat die “latest” are charged off— 200 from penod 2, at $2 50 
($500), and 500 from period 1. at $2 ($1000)— the total cost being 
$1500, and die value of the 100 bushels remaining in stock bemg $200, 
valued at $2, the price of period 1 Similarly, in penod 6, on the FIFO 
principle the cost of the 700 bushels sold is 100 at $2 50 (period 2), 500 
at $2 (penod 4), and 100 at $3 (period 5), or $1550, die remaming 200 
bushels being valued at the pnee of period 5 ($3) — diat is, at $600 
(row 9) On the LIFO piinciple we suppose that of the 900 bushels ui 
stock in period 5, the late acquisitions are sold— 300 m period 5 ($900) 
and 400 in period 4 ($800)— the total cost being $1700 (low 16), and 
the remaining 200 bushels being valued at the price of periods 4 and 
2, that IS, at $400 (row 10) 

Then the net worth in row II is the sum of the value of wheat (row 
9) and the money stock (low 5), the net worth in row 12 is the sum of 
die value of wheat of row 10 and the money stock The profit figure in 
row 13 IS the increase in net worth in each period from row ll^e 
profit figure in row 14 is the increase in net worth in eadi penod from 


Gmphe Illustmion Table 76 is illustrated diagramahcally m 
Fig 145. In die left-hand part of die figure time is measured along the 
horizontal axis, money values on the vertical -Vs 
growth of net worth by exponential allocation 
shows die growdi of net woith by the LIFO (row 150 

growth of net worth 1^ the FIFO me 
dotted line shows die money stock, the diffeience e wm 
and the net wordi line is the value of the wheat 
hand side of die figure quantities of wheat “ TpI 

from O' and quanuties of money vertically The path P '0 u 
Pj then shows the movement of money and wheat stocU in 
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coune of the ttansactioiu By ordinary accounting methods net worth 
stays at O'P'o period 3, when it jumps to OH, (LIFO) or OK^ 
(FIFO), It makes another jump in penod 6 to OH, (LIFO) or OK^ 



(FIFO) and another jump in period 8 to OP^ By exponential alloca- 
tion net worth would rise gradually from to P^ following the values 
of the curve 

Exponential Allocation as a 'Test” 

Exponential allocation is not, of course, practical, as it would in- 
volve a knowledge of the future which the accountant does not possess 
Nevertheless it is a useful theoretical construct by which to test the 
various practical methods The weakness of conventional account- 
mg — a weakness which is just as characteristic of the LIFO as the 
FIFO method — is that it allocates no profits to periods involving pur- 
chasmg, even though the movements of these penods (e g , from P'g 
to Pj, or from P, to P,) are absolutely necessary preparation for the 
subsequent gains Where the penod of turnover is less than the ac- 
counting penod, however, as it generally is m the case with inven- 
tories, this weakness is not senous — thus m the present example if the 
accountmg penod were 3 “weeks,” the results given by conventional 
accountmg would not differ sharply from those given by exponential 
allocation 

The advantage of LIFO over FIFO is that in some degree it solves 
the problem of the distortion of accounting results due to general 
inflation and deflation We see this in the example, where there is a 
rather steady inflation up to penod 6 and then a return to earlier 
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levels FIFO expresses this inflation in a steadily rising valuation of 
inventory, LIFO sticks closer to the original price level Thus the net 
worth m period 6 is seen to be more inflated by FIFO (F^) than by 
LIFO (Z.,) Similarly, m a period of deflation FIFO results m unduly 
low values for inventory and hence unduly low profit figures Neither 
LIFO nor FIFO, however, can result m the “ideal" valuation and al- 
location that would be possible if the future were known 


QUESTIONS AND EXERQSES 

1 Define, m your own words (a) a production-time schedule, (b) an 
outlay-revenue senes, (c) outlays, (d) revenues, (e) the total capital in 
vested m an enterpiise, (f) the present value of an enterprise, (g) the 
internal rate of profit, (h) compounding and discounting 

2 "The piocess of valuation is merely a convention in regard to the alloca 
tion of total profit among the accounting penods which an enterprise 
covers " Discuss 

3 "Call no man happy until he is dead call no investment profitable until 
it IS liquidated " Discuss 

4 If a piocess of production took no time, i e , if there ivere no tune in 
terval bettveen inputs and outputs, would it need any capital? It not, 
could It have any profiu? 

5 The following lepresents a time schedule of the outlays involved in 
building a bridge 

Year 0 1 2 3 4 5 

Outlay (SOOO) 0 130 200 500 150 25 


a At what sum must the bridge be valued at the end of the fifth year 
m order to make the investment eain 5 per cent p a (interest reckoned 
annually}? 

b Suppose that the rate of interest in other investments were 4 per cent 
p a What would be die total cost of the budge, counting this 4 per cent 
as normal piofit to be included? 

c Suppose that tlie following schedule showed the rate of interest m 
other investments 


Rate of Interest 10% 9% 8% 7% 8% 

Suppose that the budge was sold for ¥1,600,000 at the end of the m 
year How much rent did die investment earn, leckoning the rent as 
kccruing at the time of sale? What, under these “ 

value of the uncompleted budge at the end of each year? “ “ 
value of the rent at the end of each year? (Use die method m Tables 74 
and 76 in calculaung the values ) 
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6 The following represents the outlay-revenue series of an enterprise 

Year 1 2 3 4 S 6 

Outlay (SOOO) 500 400 300 200 100 0 

Revenue (3000) 0 100 100 344 600 966 

Show, in a table like Table 72, that the rate of pro6t in this investment 
IS 10 per cent Calculate (a) the amount of capital invested and (b) the 
present value of the investment for each date according to the following 
methods of allocaaon of pra6t 
a All pro6t reckoned in the year 6 
b All profit reckoned in the year 1 
c Linear allocation 

d Exponential allocation at 10 per cent p a 

Show that in each case the amount of capital invested is equal to the 
value of the investment Assume no interest on cash balances and an 
mitial cash balance ]ust enough to avoid debt 

7 "Valuation is the ro^ on which all regulation of monopoly splits " Dis- 
cuss 

8 What problems are raised in the theory of valuation by the fact that the 
pnee level changes? 

9 The following table shows shifts in holdings of wheat and money of a 
smgle marketer in successive periods 

Wheat stock (bu ) 0 400 200 300 100 50 150 400 800 600 0 
Money stock (S) 1000 200 700 400 1100 1300 1000 500 100 400 1629 

Calculate and tabulate, for each period, (a) the quantities of wheat 
bought and sold, (b) the quantities of money received or spent, (c) the 
pnee of wheat Show that exponential allocation at 5 per cent per period 
will just allocate the total profit Then calculate Ae net worth, the 
profit allocated, the value of the wheat stock, and the cost of wheat sold 
for each period (a) by the exponenual method, (b) by the LIFO method, 
(c) by the FIFO method Graph the results, and comment 



CHAPTER 39 


THE EQUILIBRIUM OF AN 
ENTERPRISE IN TIME 


Variabilily of the “Dates" in the Production Time Schedule 

In our analysis of die individual finn, as worked out in previous 
chapters, we neglected many of the problems connected with capital, 
for we neglected the problems involved in the time relations of pro- 
duction Even in the preceding chapter we assumed that the "produc- 
tion time schedule" in Table 69, page 840, was a fixed, unvarying 
schedule We have not considered at all up to now the feet that a firm 
may vary not only the magnitude of its inputs and outputs, but within 
limits the dates of these inputs and outputs In a great many processes 
the dates — at least the relative dates — of inputs and outputs are more 
or less fixed, so diat our preceding analysis applies inthout much al- 
teration In some, however, the problem of deciding the dates, of out- 
put especially, is very impoitant This is so in any process in which 
goods “mature” sloivly The manufacture of wines or cheeses, the 
growth of timbei, even in shorter measure the growtli of crops like 
hay, present a problem not merely of how much input and output we 
shall have, but of when tve shall have it 

The Maturing of Wines: Arithmetical Example 

Take a simple example Suppose a man buys new wine and lays it 
away in a cave, so that the only outlay involved in the process is the 
initial purchase of wine, say for $1000 Suppose the "normal” rate of 
profit IS 10 per cent per annum 

Total Cost If tlie wine is kept in the cave for one year, the total 
cost of the process (m the technical sense of tlie word "cost”), i e , die 
total outlay plus tlie normal sum of piofit, is $1000 outlay plus $100 
normal profit, or $1100 If tlie wine is kept in the cave for two years, 
the total cost will be $1000 outlay plus $(100 -^ 110) normal profit, or 
$1210, and so on for any number of years This is shown in row 1 of 

862 


The Equiubrium of an Enterprise in Time 863 

Table 77 The total cost is therefore equal to the compounded sum 
of the iniual outlay, compounded at the “normal" rate of interest 
Total Revenue Suppose row 2 of Table 77 represents the total 
value of the wine m each year, if it is sold m that year for consump- 
uon That is to say, if the wine were sold for consumption as soon as 
It was bought, it would fetch only $810, if it were sold for consump- 
tion one year after it was bought, it would fetch $1110, for it would 
be a better wine, after two years it would fetch $1320, and so on 
That IS, the figures in this row represent not a present value of a future 
sale for consumption but what the ivine would fetch in a present sale 
for consumption 


Table 77 Time Equilibrium 


Year 

0 12 3 

■ 


4 



5 6 

1 Total cost 


14641 

1610 51 1771 56 

2 Total revenue 

810 1110 1320 1481 

16291 

1775 51 1916 56 

3 Net revenue 



165 J 

L 

165 145 

4 Discount &ctor 

10 11 1 21 1 331 

1464 



5 Disc net lev 

-190 9 1 90 9 112 


• 112 7 


102 5 81 8 

6 Cost differences 


1331 


146 41 

16105 

7 Rev differences 


1481 


146 41 

14105 

8 Kate of coat increase 

10% 10% 10% 

10% 



10% 

9 Rate of levenue m- 








crease 

37% 18 9% 12 2% 

10% 



9% 

7 94% 

10 Internal rate of return 

11% 14 8% 14 0% 12 8% 


12 2% 115% 


Net Revenue a Maximum Where “Marginal Cost of Time" = 

"Marginal Revenue of Time" 

The net revenue (row 3) is obtained by subtracting the total cost 
from the total revenue It will be seen that the net revenue is a maxi- 
mum between the fourth and fifth years, where the cost difference 
(row 6) IS equal to the revenue difference (row 7) The cost difference 
we might call the marginal cost of time, for it is the increase in the 
total cost which results from a unit increase in the time taken Simi- 
larly, the revenue difference might be called the marginal revenue of 
time, for it is the increase in the total revenue which results from a 
unit increase in the time taken 

But We Do Not Want to Maxtmtze the Net Revenue Now, how- 
ever, arises the question Do we m foct, in this case, wish to produce 
so that the net revenue will be a maximum? Might a businessman not 
prefer a smaller net revenue to the maximum if it accrued to him 
earhetf The answer seems to be yes, for if the normal rate of profit is. 
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say, 10 per cent, then if he received a net revenue of ?100 in one year 
he could put it out to interest and make it turn into $1 10 by the next 
year Obviously, tlien, if he were confronted with the choice between 
$100 tins yeai and $100 of die same kind next year, he would prefer 
the $100 diis yeai, for $100 this year is equivalent to $110 next year 

Maximization of the Discounted Net Revenue 
If he wished to compare the net revenues that ivould accrue in dif- 
feient years, he would have to discount each net revenue back to some 
convenient date — usually the date of ongin Thus at a rate of 10 per 
cent per annum the $10 net revenue of year 1 m Table 77 is equivalent 

^ ** equivalent to^^, oi 

$90 90 in year 0, and so on for all the other net revenues So we obtam 
a table of discounted net revenues (row 5) by dividing the net revenue 
m row (3) by die discount factoi (1 + t)' m row (4) Eacli of die figures 
in row (5) repiesents diat sum whidi, put out at interest at the ‘‘nor- 
mal" rate in die yeai 0, would grow into a sum equal to the corre- 
sponding net revenue It is evident that the discounted net revenue 
readies a maximum at a ratliei earlier date than the net revenue itself, 
in the table the discounted net revenue reaches a maximum of 112 6-f 
between the third and fourdi yeais, while the net revenue reaches a 
maximum between the fourdi and fifdi years 

This Is a Maximum Where the Rate of Revenue Increase = 

Rate of Cost Increase 

Is there any condition, corresponding to the ‘‘marginal cost equals 
maiginal levenue” condition, which will tell us when the discounted 
marginal revenue is a maximum? It is not difficult to find such a condi- 
tion, and It IS illustrated m roivs 8 and 9 of Table 77 Here we have 
calculated two quantities named die “rate of cost increase (row 8) and 
the “rate of revenue increase" (row 9) The rate of cost increase is the 
rate at which die total cost increases fiom year to year It is fou^ 
by dividing the absolute increase in cost between tivo dates by the 
total cost at the eailier date In this case the rate of cost increase is 10 
per cent per annum — the late of inteiest The late of revenue incieMe 
is similarly found by dividing the absolute increase in revenue be- 
tween two dates by the total revenue at the eailier date Thus beween 

dates 0 and 1 the rate of levenue increase is or 37 per cent, be- 

161 

tween 1 and 2 it is or 18 9 per cent, between 2 and 3 it is 
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or 12 2 per cent, and so on It will now be observed from the example 
that the discounted net revenue is at a maximum when the rate o£ 
revenue mcrease is equal to the rate of cost increase In the present 
example this point lies between dates 3 and 4 This is a general prin- 
ciple, even with outlays and receipts of many dates In the above case 
where the only outlay is at the initial date, it reduces to the proposi- 
tion that the discounted net revenue is at a maximum when the rate 
of revenue growth is equal to the normal rate of interest or profit 
Graphic Illustration The graphic proof of the last-mentioned 
proposition is shown m Fig 146 Here tune is measured in the hori- 
zontal, dollars in the vertical directum The dotted lines BB', CC', 

y 



Fig 146 The Period of Investment 

DD', etc , represent a system of growth curves accumulating from vari- 
ous present values, OB, OC, OD, etc Growth in each case proceeds at 
any time at the current normal rate of interest Thus, LK is what a 
sum OC would grow into if it were put out at compound interest in 
the penod between time O and ume OL We do not have to assume a 
constant rate of growth, i e , a constant rate of interest, but the rates 
of growth in all the growth curves at any one date must be the same, 
and equal to the rate of mterest on that date 
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Suppose that in a process like the laying down of wines, an outlay 
of OC IS made at the date O The total cost of the wine at any future 
date will be given by the growth curve CC' This is the total cost curve, 
for the total cost at any date is equal to the initial outlay plus accumu- 
lated interest The interest may be regarded as a “revenue foregone" 
because of the fact that a sum OC is locked up in the form of ivine 
when It might have been put out to interest If, for instance, the wine 
IS kept until the date H, the total cost is HG (HI -f 7G). HI(= OC) 
represents the original outlay and IG represents the interest which 
could have been earned on the sum OC if it had not been spent on the 
wine We suppose in tins example that once the wine has been bought 
there are no further outlays 

The curve CJFR tlien represents the toul revenue curve At any 
time, say T, the ordinate of this curve, TR, represents the total reve- 
nue obtained by the sale of the wine originally bought at the time 0 
If there are selling costs, TR represents the total production revenue 
We assume that the total revenue (i e , the value of tlie wine) rises as 
the wine matures, but at an eventually decreasing rate If the wine 
were sold at the date L, the total revenue would be L], the toul cost 
LK, and the net revenue K] Tlic discounted value at the date 0 of 
LJ IS OD, where /D is a growth curve The discounted value of Uf 
at date O is OC, for CK is a growth curve. CD, therefore, is the “dis- 


counted" net revenue at date O. 

There will be some growth curve, EFE', which will 3U5t touch the 
revenue curve Let F be the point where it touches, HF the toul reve- 
nue, HG the toul cost, GF Uie net revenue at that date. The dis- 
counted net revenue is CE CE is the maximum discounted net rev- 
enue at date O which can be obuined with the revenue curve CJFR 

It can easily be shown that the net revenue (undiscounted) is at a 
maximum at a later date than H The rate of growth of the revenue 
curve at F (the rate of revenue growth) must be equal to the r^o 
growth of the cost curve at G (Uie rate of cost growth) But HF is 
hrger than HG The absolute increase of revenue at F is therrfme 
greater than the absolute increase of cost at G For 
of growth atFand at G is 10 percent per annum, andHF is $1481, the 
revenue is increasing by an amount equal to $148 10 F>- annum 
HG is $1331 the cost is increasing by an amount equal to $1 P 
annum At the date H, then, the revenue is ‘ ^ 

cost, and the net revenue, GF, is therefore increasing maxmu 
net Unue. RS, is found at a date T, where ateo ute «nc«-e ° ^ 
nue and of cost are equal The discounted value of RS at date u 
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clearly less than that o£ FG, even though RS is greater than FG, for R 
evidently lies on a lower growth curve than F 

Moximizahon of the Internal Rate of Return 
Another possible criterion of profitability is the internal rate of re- 
turn in the enterprise Row 10 of Table 77 shoivs the internal rate 
of return for each period of investment, the internal rate of return, 
t, being given in this case by the formula C(1 + 1 )' = R C is the total 
iniual outlay (JIOOO) in this case, R is the total revenue produced by 
the sale of the wine, t is the period of investment Thus after waiting 
three years we have 1000 (1 -f- 1 )* = 1481, whence i = 14 0 per cent In 
the table the maximum internal rate of return is 14 8 per cent at a 
period of 2 years 

The diagrammatic solution of the problem of maximizing the in- 
ternal rate of return is shown in Fig 147 For convenience m drawing, 
the costs and revenues are measured on a logarithmic scale, so that 



Fig 147 Time-Production Equilibria 
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curves of uniform rate of growth become straight lines CJAB is the 
revenue curve showing the growth in the value of output resulting 
from an initial outlay OC The internal rate of return at any point/ 
at a time OL is the average rate of growth of capital in the period, 
which in the logarithmic dmgram is equal to the slope of the Ime C/ 
To find the time ON at which the internal rate of return is a maxi- 
mum, we draw CA to touch the revenue curve at A, the slope of CA 
clearly represents the highest average rate of growth of capital possible 
on the given revenue curve If the normal rate of interest is less than 
tins, tlie point of maximum internal rate of return is at a shorter pe- 
riod of investment than the point of maximum discounted net reve- 
nue, B, for B IS die point at which the slope (rate of growth) of the 
revenue curve is equal to the rate of interest, and if the rate of revenue 
growth IS declining, B will he further along the revenue curve than A. 


What Does the Entrepreneur Maximize? 

It may seem surprising that the question, “What does the entre- 
preneur maximize?” (What is the measure of profitability of an en- 
terprise?) should still be a matter of dispute, for this is perhaps the 
most fundamental question in all of economic theory Nevertheless, 
the question is not altogether easy to answer If we look at a single 
enterprise, as represented by Fig 147, it would seem fairly evident 
that, as we will always prefer a larger present value to a smaller, the 
point B IS the optimum point This is the most generally accepted so- 
luuon If, however, we regard the enterprise not as a single unit but m 
a continuously repeated series of operations, it can be shown that the 
point A where tlie internal (average) rate of return is the greatest gives 
the best result This is shown in Fig 148 The curve is the reve- 

nue curve starting from an outlay OC Suppose now diat at the time 
ON,, when the selling value of the investment is N^A,, the 
IS sold and the proceeds are reinvested in the same process The on ay 
in tlie repeated process is which will grow 

which IS the same curve as Cili, since tlie vertical axi 

on a logarithmic scale Similarly, at A, the investment may be soW, 
and the proceeds reinvested, gi owing to i4,, so we get m inv 
curve etc, which represents hoiv the total value of ^ 

cauital will grow if it is continually reinvested after a period of m 

of the rapital will grow if it is reinvested after a 

OL,It«evidentthatcontinuallyreinvestedcapital^^^^ 

the period of investment is ON^ than it does for any other per 
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Tiaa 


Fig 148 Kepetibon o£ Processes 

mveatment, even though there may be certain intervals, as between 
Ai and W, where the value under a longer penod o£ mvestment is 
greater 

Maximization of Income Stream 

It may be said, however, that the entrepreneur does not wish merely 
to accumulate capital forever, what he wants is an mcome stream of 
consumption rather than a maximum rate of accumulation It is not 
difficult to see from Fig 148 what period of mvestment in a repeated 
process gives the maximum income stream Suppose that the entre- 
preneur at the conclusion of each process withdraws the giowili m 
capital from the enterprise and starts each repetition of the process 
with the amount of capital with which it began That is to say, if the 
penod of mvestment is OATj in Fig 148, the entrepreneur will with- 
draw an amount from the enterprise at the time and 

will start agam with an amount of capital equal to OC The 
course of the capital invested then follows Ae saw-toothed line 
CiliJlfjPjMjiPjM,, etc MiAy M^Pj, M,F, represent a succes- 
sion of income payments at regular mtervals each equal to ON^ The 
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time-rate of income is therefore or the slope of the line Cyl 

If the period of investment were CKj, the income payments would be 
^^ 264 ’ intervals equal to The rate of income is the slope 
K JB 

of the line CBj, or It is clear that maximizing the internal rate 

OKi 

of return at yields a higher income payments stream than maximiz- 
ing the discounted net revenue at 5, ‘ 

Maximization of Net Income Stream 
Even if interest is deducted from the receipts of the enterpnse, it 
can be shown tliat the maximum net income stream from a repeated 
investment is given when die internal rate of return is maximized 
Thus, in Fig 147, die interest curve is CRS, this shows the interest 
cost at each period of investment The dotted curve CA'JB' is the net 
revenue curve and is derived from the revenue curve C/45 by subtract- 
ing the interest cost at each point, thus AA' ~ RM, and 55' = SK If 
now CA touches the curve CAB. it can be shown that C/4' likewise 
touches the curve CA'B ' ' The net income stream of a repeated mvest- 

A'M 

ment of period CM is therefore or tan A'CM This is clearly the 

greatest net income stream, as CA' has a greater slope than any other 
line from C to the curve CA'B', such as C5' 


Rent in on Investment 

The economic rent, in an investment of the foregoing type, is that 
annual charge whicli will reduce the maximum internal rate of return 

lit should be obscrred lhat ilic alxivc argument » only siri^ acenme 1' 
axis IS measured on an anllimctic, not a logarithmic, sale The jwiod of 
vihirJi vields the lantest income paimcnt stream n, therefore, somciihat smaller than lhat 
«hiS S d.eS rlip~d n.te of capital growth The problem arues becaum ve am 
measuring grottth continuously, it it is measured discontmuously, e g , . 

the period ^investment is less than the period of compounding, the two cmcria give 

same result 

aLct OC = c, W/l = »„ ON=l, Then the equation of the line CA a v=c+-^t, 
V being revenue, I the period of investment Similarly, it i « the rate of inteiest, the 

equation of C/1' IS v=e-h Hx-'he net revenue given b) the eun’e WS 

we have n = o-,< We have, .hemfoie,^=|-. At the point d the slope of the cuwe 


CAB IS the same as the slope of the line CA, 1 c 

curve CA'B' which is the same as 

IS therefore tangent to the curve CA'B' 


"i At A', therefore, the slope of the 
' I. 

the slope of the line CA' The hue CA' 
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to the "normar’ rate of interest This is shown in Table 78 Rows 1 
and 2 are the same as in Table 77 In row 3 we ^how what will happen 
if the wine is sold every second year and the proceeds reinvested in 
more wine In two years $1000 grows to $1320, reinvested, therefore, 
the $1320 will grow to (1320)’ (= 1742 4) in another two years, if this is 


Table 78 Rent and Time Eqmlibnum 


Year 

0 

1 

2 

3 

4 

5 

6 

1 Total cost 

2 Total revenue 

1000 

1100 

1210 

1331 

14641 

1610 5 

1771 6 

(not repeated) 

3 Total revenue 

810 

1110 

1320 

1481 

16291 

1775 5 

1916 6 

(repeated m year 2) 

4 Total revenue 



1320 


1742 4 


2300 0 

(repeated m year 3) 

5 Net revenue 




1481 



2193 4 

(not repeated) 

6 Net revenue (rent) 


10 

no 

150 

165 

165 

145 

per annum 


10 

55 

50 

412 

33 

242 


sold and reinvested, it will grow to (1320)* (= 2800 0) in six years, and 
so on In row 4 this is compared with what would happen if the wine 
IS allotved to mature for three years, then sold and the proceeds re- 
invested for another three years The rate of growth is slower, as we 
have gone past the maximum internal rate of return, which in this 
example is at two years Thus we see that the period of investment for 
which the discounted net revenue is a maximum is not that which 
gives the most rapid rate of growth of capital Row 5 shows the total 
net revenue for eacli period of investment — it is the same as row 3 of 
Table 77 Row 6 shoivs the net revenue per annum, obtamed by divid- 
ing each figure of row 5 by the corresponding number of years This is 
the economic rent which corresponds to eacli period of investment 
We see that the maximum economic rent is at year 2, which is also 
the maximum mtemal rate of return If a rent of $55 per annum — 
or, what is almost tlie same thing, $110 every two years — is charged 
against tlie process the total revenue m year 2 will be $1210 and the 
mtemal rate of return (less rent) will be 10 per cent, the normal rate 
of interest If the mvestor adopted a three-year period of mvestment 
at such a rent, the revenue would be 1481 — (3 X 55) or $1316 This 
represents a less than 10 per cent return on the investment If there- 
fore the maximum rent is charged, the investor is forced to adopt that 
period of mvestment at which Ae internal rate of return is maximized 
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The Rate of Interest and the Period of Investment 
The above analysis throws some light on the disputed question of 
the effect of a change m the market rate of interest on the period of 
investment If it is assumed that the optimum penod of investment is 
that at which die present value of future net revenue is a maxunum, 
then, assuming a diminishing rate of value growth with increase in the 
penod of investment, a fall m the rate of interest will lengthen the 
penod of mvestment Thus, in Fig 147, a fall in the rate of mterest 
shows Itself in a flattening of the line C'B, which will clearly move fl 
farther out and will raise the discounted net revenue CC If, however, 
as we have argued above, it is the internal rate of return whidi should 
be maximized, then changes m the market — that is, m external rates 
of mterest — should not affect the period of mvestment It is to the 
mterest of any investor to have his capital grow as fast as possible, no 
matter what deducuons from this growth must be made for mterest If 
the rate of mterest exceeds the mtemal rate of return, of course, the 
mvestment will not be made, or will eventually be abandoned A fall 
in the rate of interest therefore permits investments to be made which 
have maximum internal rates of return lower dian those now under- 
taken, and if the period of investment m these investments is not the 
same as the average period m previous investments, the fall m interest 
rates will change the “average" period of mvestment throu^ the 
change in die number of investments— an effect somewhat analogous 
to the "industry effect” of page 699 Tliere is no reason to suppose, 
however, that those investments whidi are now just belmv the line of 
profitability at existing rates of interest have either longer or shorter 
periods of investment than those which are now above the line A fall 
in the rate of interest may make more bridge building profitable w 
It may make more retailing profitable— one with a long, the ofaer with 
a short, period of investment It seems impossible to predict, Aerefore, 
on a prion grounds, wliat will be the direcuon of change of the penod 
of investment under the impact of a fall in interest rates 


More Complex Cases 

The case whidi we have been discussing so far is a ve^ simple one, 
widi a single input and a single output, the value of ^ 

pending on die period of mvestment The problem becomes muA 
more cLplicated when we introduce more inputs and outpu 
make the value of inputs as weU as of outputs f 
of application, and the discontmuities involved make the pr 
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intractible to mathematical analysis Some indication of the type of 
problem involved is given in Fig 149 CQA is a net revenue curve 
after the deduction of interest, like the curve CA'B ' m Fig 147 Now 
let us suppose that an outlay of QR at the point Q will result in a 
new net revenue curve RBQf, the net revenue bemg the market value 



Fig 149 Complex Time Production Equilibna 


of the investment less accrued interest on all previous outlays, less the 
outlays themselves The curve CQRB represents the curve of growth 
of the "own capital” of the entrepreneur if liquidated at each date at 
market prices If now the tangent CB has a greater slope than the 
tangent CA, it will be profitable to make the outlay QA and to ex- 
pand the period of investment from OL to OM It should be observed, 
however, that the point B does not have to be at a greater penod of 
investment than the point A, it would be easy to draw the curve RB 
so that B IS to the left of A instead of to the right The outlay Q^R' is 
clearly not profitable, as the resultant net revenue or "own capital” 
curve never reaches the line CB We may think of the entrepreneur, 
therefore, standing with his eye at the point C looking up at a variety 
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of possible "oivn capital” curves of a saw-toothed nature, the most 
profitable one is that which makes him crane his head farthest — that 
whicli has tlie highest ridge within his range of vision The problem is 
complicated by die feet that dieic may be innumerable possible out- 
lays of vaiious times and sizes and characters, all of which have differ- 
ent effects on the "own-capital” curve Because of this, and because of 
the discontinuous nature of the curve, it is not possible to make any 
very simple or secure madiematical generalizations Nevertheless, it 
can be seen that die geneializations reached on our simple assumptions 
are likely to pie vail in the more complex case, also Thus, if there is 
maximization of discounted net revenue, CC' this can be regarded as 
a raising of the vantage point from which the entrepreneur vieivs the 
enterprise hom C to C', it is clear that the entrepreneur is now likely 
to be able to “see furdier” along his ridges, and will move from B to 
the point A tlie slope of C'D bemg the market rate of interest This 
may not happen, hoivever, as the rise may be insufficient to bring a 
furdier "ndge" into view 


Effects of Rising Costs 

IVith die aid of this analysis we can give some account of the 
probable effects of rising pnees, ivages, or other costs on the period 
of investment If the puce of die product is using, this means that the 
"own-capital” or net revenue line, CQRB etc , has a generally 
steeper slope, for the value of the physical capital is here calculated at 
current market values If die rise in price is at a constant rate per 
annum, die effect on the "oivn-capital” curve is exactly the same as a 
fall in the rate of interest There is no leason to suppose any change 
in the peiiod of investment, for although die "oivn-capital” be- 
comes geneially steepei, there is no leason to suppose diat further 
“ridges” are thereby brought into view, as each ordinate change by a 
constant pioportion, a mere adjustment in the vertical scale of fee 
diagram would restore it to its former condition If, however, di^ 
counted net levenue is maximized, a rise in the pnee of the 
or a fall m die rate of interest is likely to mciease the permd of mvet- 

ment, as from the vantage point of C' a rise in the whole range may 

bnng moie distant “iidges” into view other 

Consider now the effects of using prices of input 
things being equal The latei outlays are now larger Aan diey 
Seen by die extent of their “lateness ” The result is to sink fe 
“latei” ridges of the “own<apital” curve more dran *e «rl j J 
easily happen, theiefore, diat die later ndges sink out of sigl 
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tlie period of investment contmcts Even more difficult to deal with 
IS the situation when the outlays are variable in time position and 
affect tlie reveniie-growtli curves A shift in relative time-values of 
input— e g , using or falling wages — may then upset the whole system 
of possible "own capital" curves and we may find that a completely 
different arrangement of inputs and outputs now yields a maximum 
late of return 

How Much Must Previous Analysis Be AAodtffed^ 

The foregoing discussion laises the question how far the analysis 
of earlier chapteis must be modified m vieiv of our neiv principles of 
maximization IVe have seen that the maximization of net revenue is 
not a proper criterion of piofitability. and that the internal rate of 
return is a betlei mcasuic Must we conclude, therefore, that the analy- 
sis of the picvious chapteis must be thrown overboard? Is the maximi- 
zation of net icvcnuc a useful first approximation, oi must it be dis- 
carded altogctlici in favor of more accurate piinciplcs? 

Fortiinatcl). all is not lost, sve do not have to jettison the painfully 
acquit ed results of our prcsiotis analysis If the relative dates of the 
outlays and res'cnues of a process are 
not variable, the internal rate of re- 
turn, the discounted net revenue, 
and the "crude" net revenue arc at 
a maximum under identical condi- 
uons Happily, a gicat many — ^in- 
deed, the majoiity — of processes fall 
into this category, wlicic the time 
structure of piodiiction is a fact 
given to the entrepreneur and is 
tliereforc not a matter of choice 
Even in tlie cases of processes like 
forestry, the maturing of iwiics and pio 150 Technically Dcter- 
cheeses, the raising of meat animals, mined Investment Period 
etc , ulicre the vanability of the pe- 
riod of investment is impoitant, most of the conclusions of the pre- 
vious analysis are to be modified lathcr than dcsiioycd 
Suppose, for instance, that we had a time-revenue curve as in 
Fig 150 The net revenue, NA, the discounted net revenue, CC, the 

internal rate of return “ li snd the annual rent, are 

clearly all maximized at the period of investment, C1V(= 1) The 
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period of investment in such a case may be said to be technically de- 
termined, variations in inputs and outputs, etc , may vary the height 
of i4, AM, but will not vary its "date,” OM Any combmation of vari- 
ables, therefore, which maximizes AN automatically maximizes both 
the discounted net revenue and the internal rate of return Fortu- 
nately for a great many processes this is the case, and we do not need 
to worry about the problem of the period of investment at all 


Marginal Cost = Differential Outlay X Compounding Factor 
In spite of the fact that the conclusions of our previous analysis hold 
m this case, some extensions of that analysis can be made when we 
take the dates of input and output explicitly into account Consider, 
for instance, a concept such as that of marginal cost The marginal cost 
IS the increase in the total cost which results from a unit increase m 


output The total cost, however, is equal to the total outlay, plus the 
total of noimal profit, which is involved in producing the quantity of 
output in question The marginal cost may be analyzed into two parts 
the increase in the total outlay, plus the increase in the normal profit, 
which results from a unit increase m output Suppose that m Table 77 
the length of the process is fixed at three years and that m order to 
increase the output by one unit the initial outlay must be increased 
by 510 from tlie original outlay of $1000 Then the total cost will be 
increased to $(1010 X 1 331) from $(1000 x 1 331) That is to say. the 
increase in the total cost resulting from the increase of output by one 
unit is $(10 X 1 331) Tlie marginal cost is equal to what we may call 
the "differennal outlay" multiplied by the "compounding factor, 1 e , 
to the compounded value of the differential outlay (We use the tem 
"differential outlay" to mean the increase m die total outlay whicli a 
unit increase in output necessitates, as we have already used tern 
"marginal outlay" to mean the increase in total outlay caused by the 
increase of one unit in the purchase of tnput ) Similarly, the marpna 
revenue is the "compounded differential revenue ” Our marginal 
equals marginal revenue" proposition can therefore ^ 

lows A process with fixed time schedules is most profitable idien the 
compounded value of the differential outlays is equal to the co^ 
pouJded value of the differential revenues, both outlays and revenu 
being compounded to the same date 


Marginal Productivity and Time 

We saw on page 595 that with a perfect market for input t e n 
rev^ue IS at i« Jeatest when the price of each input is equal to its 
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nun^nal revenue productivity This condition must be modified, or at 
least reinterpreted, when the inputs and the outputs are separated in 
time Suppose an employer is considering whether or not to add an 
other unit to the quantity of labor he uses If the addition of that unit 
of labor will add, say, $20 to the total revenue of the enterpnse and 
$20 to the total cost, the net revenue will be unchanged At a wage of 
$20, then, the unit of labor will be only just worth adding if the addi- 
tional revenue and the additional outlay occur at the same date 
Suppose, however, that the addition of a unit of labor will add $20 
to the outlay of tlie enterprise now and $20 to the revenue of the enter- 
pnse in three years The sum of $20 three years hence is not equivalent 
to $20 now unless the rate of interest is zero If there is a positive rate 
of interest, $20 three years hence is worth less than $20 now For the 
addition of the unit of labor to be worth while, the present value of 
the addmon to the total revenue must be at least equal to the addition 
to the total outlay If the addition of a unit of labor added $20 to the 
total revenue three years hence, and the rate of interest were 10 per 


cent, this would be equivalent to an addition of only 


20 

ISSl’ 


or $15 in 


the current year Not unless the price of labor were $15 in the current 
year, therefore, would it pay to add another unit The condition which 
tells when the most profitable quantity of labor is being employed, 
then, IS that in which the price of labor is equal to the present value 
of Its maiginal revenue productivity 
The same formula can be expressed in another way If we define 
the maiginal cost of input as the amount added to the total cost by the 
addition of one unit of input, the net revenue will be a maximum 
when the marginal cost of each input is equal to its marginal revenue 
productivity This is the general formula of which the "price equals 
maiginal revenue productivity" equation is a special case, true only 
when the market for input is perfect and when there is no time inter- 
val between input and output The marginal cost of input is equal to 
the amount added to the total outlay by the addition of one umt of 
input plus the addition to the normal profit This is equal to the com- 
pounded marginal outlay If adding a unit of labor adds $15 to the 
total outlay now, the addition to the total cost, if the revenue is not 
received for three years, will be $15 X 1 331, or $20 Unless the addi- 
tion to the total revenue, therefore, is equal to $20, it will pay either 
lo increase or to decrease the quantity of labor employed It should be 
observed that the rate of discounting or compounding used m the 
above formulae depends on the criterion of maximization which is 
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appropriate If the internal rate ol return is maximized, then it is this 
internal rate which should be used in compounding outlays or dis- 
counting productivities I£ on the other hand it is the discounted net 
revenue that is maximized, the market rate of interest is the appropri- 
ate rate of compounding or discounting in the cost and productivity 
formulae 


SCALE AND SUBSTITUTION IN TIME 

Another approach to the problem of the equilibrium of the firm in 
time IS to be attributed to J R Hicks’s Value and Captlal In this the 
theory of "substitution effects” and “scale effects” is carried over to 
the analysis of the time positions of inputs and outputs by regarding 
the input or output of each date as a separate item We must, for exam- 
ple, regard labor in one year as a different input from labor in another 
year, even if they are identical kinds of labor Then the conclusions 
whicli we drew from our "timeless" analysis apply closely to the “time” 
analysis For instance, we concluded that a rise in the price of one 
input had a substitution effect causing the substitution of the lower- 
priced input for the higher and a "scale effect” causing a general re- 
duction of scale This is true of two or more inputs which differ in 
time as well as of inputs which differ in kind Suppose that wages are 
expected to be lower next year This will cause a substitution effect— 
a substitution of next year’s cheap labor in place of this year’s dear 
labor — and a scale effect— a geneial increase in the scale of tlie enter- 
prise The substitution effect will operate to dimmish the quantity of 
labor bought this year, and the scale effect will operate to increase it 

Quantify of Input Bought Depends on Anticipated Prices 

Thus we reach the important conclusion that the quantity of labor 
which will be bought this year depends not merely upon the price in 
this year but upon what cmployere think the price will be next year 
and in future yeais The effect of their anticipation of next year’s price 
upon this year’s labor depends on two things first, on the degree to 
which this year’s labor can be substituted for next year’s labor, upon 
which depends the magnitude of the substitution effect, and second, 
on the importance of labor in the process, on which depen^ the sea e 
effect It will be observed that the substitution effect and the sea 
effect in the case of a change in expected future prices work in opposi 
directions as tar as the effect on the pesenl purchases is concOTCfl 
Where, therefore, the substitution effect is great, an expected rai 
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wages mil cause a decrease in the purchase oE current labor This is 
most hkely to be tlie case where the input results m the creation of 
an easily storable commodity, for then, if labor is expected to be 
cheaper next year, less labor will be employed this year, inventories 
will be depleted, and the stock will be replaced next year when labor 
is cheap If, on tlie other hand, the substitution effect is small, where 
next year’s input cannot be anticipated by "producing for stock” this 
year and wheie tlie mput in question plays a large part in the business. 
It IS conceivable that tlie scale effect may outweigh the substitution 
effect, and an expected decrease m the price of next year’s mput ac- 
tually cause an increase in the purchase of tins year’s as well as of next 
year’s mput 

Production of Output Also Depends on Anticipated Prices 
Exactly similar considerations apply to the production and sale of 
output If the price of next year’s output is expected to be lower than 
that of tins year’s output, there will be a substitution effect — output 
Will tend to be concentrated into this high-priced year — and there will 
be a scale effect — a general reduction in scale Again the substitution 
effect will bring about an inaease in this year’s output, and the scale 
effect will bring about a decline in this year’s as well as next year’s out- 
put, which effect will be stionger will again depend on how far the 
output IS storable If it can easily be stored it will be easy to increase 
the sales of one yeai at the expense of another The substitution effect, 
therefore, will be strong If a rise in price is expected, there will be a 
diminution in the amount which sellers are willing to sell m tlie pres- 
ent Similarly, if the process is such that the dates at which output 
appears can easily be changed, tlie substitution effect will also be 
prominent, and the expectation of a rise in price will cause a dimi- 
nution of current sales But it the commodity cannot be stored and if 
tlie dates of output cannot easily be changed, the scale effect will out- 
weigh tlie substitution effect Then an expected rise in price may cause 
a rise m current output 

Effects of Expected Rise or Fall Are Unsymmetrical 
It IS possible that the effects of an expected rise and of an expected 
fall m pnce may not be symmetrical It is probably easier to transfer 
sales of output from tlie present to the future than it is to transfer 
them from the future to the present Sales can be postponed by storing 
or by slowing up the process of production To some extent they can 
be transferred to the present from the future by selling out of stock 
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or by speeding up production, but there are obvious limits to these 
operations The substitution effect in the case o£ output, therefore, 
will be greater when a rise in price is expected than when a fall is ex- 
pected The anticipation of a future rise m price will probably lead 
to lessened sales of output now — sellers “wait for the rise " The antici- 
pation of a future fall in price is rather less likely to lead to inaeased 
sales now, as current sates may not be so readily expansible 


The Importance of Expectations 

It IS difGcult to exaggerate the importance of expectations in deter- 
mining the course of economic life From the foregoing it is clear that 
the quantity of any commodity which people are willing to buy or sell 
depends not merely upon its current price but also on what people 
believe will be the future course of its price This fact does not destroy 
the concept of a demand or supply schedule, of course It does mean, 
however, that one of the principal determinants of the position of any 
given demand or supply schedule is the expected future price of the 
commodity in quesuon and of other commodities We draw a demand 
or supply curve on the assumption that expectations do not change, 
if they do change, the fact is reflected in a shift m the demand or sup- 
ply curves The demand for any commodity depends also upon our 
expectations of the results of the consumption or use of the commod- 
ity , 

This IS particularly true of those commodities which are inputs ot a 
process of production, altliough, as we have seen, all commodities are 
really "inputs" of some process or other Our demand for ice cream 
depends on our expectation of sausfaction to be derived from its con- 
sumption Likeivise, the demand for labor depends wholly on the 
expectation of future benefits to be received as a result of the employ- 
ment of labor Labor is employed because the present value of its nwr- 
ginal productivity is at least equal to us wage But die present value 
of us marginal productivity is not a realued fact, it is an “ 

idea, an expectation in the mind of the employer Frim some pmnade 
of die future we may look back on the past and say. At thu time A 
present value of the marginal productivity 
Lur of his labor ” But the fact tvliich deades whether John J 
S pve. .»e » no. Jh» “oblo*-' ^ 

nroductivity but the "subjective" marginal produttivity, 
rome employer, who knows John Jones, thmhs is his margma pro 

tivity. 
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What Determines Expectations^ 

Thus expectations help to determine prices at any time But what 
determmes the expectations? This is unfortunately a problem about 
which we know all too little, and it does not seem possible to make 
any clear a prion judgments about it Do people expect past trends to 
continue? If, for instance, prices have been nsing, do they expect them 
to go on rising? There is some evidence that this is the case, especially 
in regard to commodities in which there is much speculation On the 
other hand, it may be that a past nse in price induces people to believe 
that prices are now due for a Call The problem of expectations there- 
fore resolves itself largely into the question, How far are people gov- 
erned in their expectations of the foture by their experience of the 
past? Obviously, the experience of the past is all we have to draw upon 
in seeking to foretell the future But just how we shall interpret that 
exjienence is a diflicult matter We may, perhaps, venture upon one 
proposition The more regular is past experience, the more likely are 
we to believe tliat the future mil copy the past If prices have been 
stable for a long time, we are likely to believe that they will continue 
so Businessmen apparently believe tliat business will conunue to 
prosper for an indefinite future period even on tire eve of a crash The 
longer the period of a depression, the more difficult it seems to be to 
emerge from it, for the more it continues, the more people believe tliat 
It will continue, and the more people believe that it will conunue, tlie 
more it continuesl 

The Elasticity of Expectations 

To provide a convenient term to measure this phenomenon, J R 
Hicks has devised the concept of “elasticity of expectations " This is 
defined as "the ratio of the proportional nse in expected future prices 
(of a commodity) to the pioportional rise in its current price "* If a rise 
in prices is expected to continue at the same rate, tlie elasucity of ex- 
pectations IS unity If a current rise in prices leads to the prospect of a 
smaller pnee nse in the future, the elasticity of expectations is less 
than unity If a fall in price is expected in the future because of a rise 
in pnee now, elasticity of expectations is negative 

The Consistency of Expectations 

An interesting question raised by tlie concept of expectations is that 
of the consistency of current expectations Suppose, for instance, that 
Mr A thinks the price of coal next year will be $12 per ton while 

' Hicks, Value and Capital, p 205 
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Mr B thinks it will be $10 per ton Obviously, both these gentlemen 
cannot be right, and at least one of them must be surprised, either 
favorably or unfavorably Unless everyone thought alike, therefore, 
the nonfulfillment of expectations would of necessity be a constant 
experience of mankind Even if everyone had the same expectations, 
there is no guarantee that they would be fulfilled Indeed, if everyone 
has the same expectations there is a practical certainty that they mil 
not be fulfilled Suppose everyone thought that the price of coal next 
year was going to be very high — say, $25 per ton As a consequence of 
this belief people would seek to shift their purcliases of coal mto the 
current year, following die principle of substitution Cellars and bunk- 
ers would be filled, mines would work to capacity The result would 
be that next year the demand for coal would fall, and the pnce would 
fell, probably far below the S25 per ton originally expected 


Conclusion 

IVe shall not go much further in this volume in the analysis of price 
determination, though much remains to be done, especially in the 
study of uncertainty It is clear that when we take time mto our con- 
sideration in a specific fashion, much of our previous analysis must be 
modified. The task of reformulating die theory of monopoly, of selling 
cost, of imperfect competition, in terms of expectations, capital, and 
time is one whicli remains for the future Nei'erdieless, the journey we 
have made has not been in vain, and die conclusions at which we have 
amvcd, though not the whole truth, are of substantial importance 
Those movements in demand, cost, and supply which are due to 
changes in expectations are ephemeial movements, and though ex- 
pectauons change constantly and seem hopelessly unpredictable, they 
shift around a base of long-run experience. The longer die period over 
which we consider our effects, the less importance can we attach to 
expectations as independent causative forces In die long run, past and 
future, expectations and their results aie all made one 


QUESTIONS AND EXERCISES 

“TVoodman, spare that tree " What financial, as apart from sentimental, 
reasons could you offer in support of this advice? 

One of the prinapal aiticisms of the concept f 
non” has been that it must be mfinite in length, for if w J* 

goods back into the labor and equipment which made them, an y 
ae equipment which made diem into 

there IS no place we can stop sliort of the primordial amoeba Does this 
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cntiosm invalidate the proposition that 'without a period of produc- 
tion there would be no capital? 

3 Can the extension of the theory of the firm to include time as an expliat 
variable be applied also to the theory of the consumer? Does "discount- 
ing" or "compounding" play any part in the consumer's choice? 

4 Under what cncumstances mil the presence of an “elasticity of expecta- 
tions” give rise to fluctuations in economic activity? 

5 In what arcumstances are expectations likely to be "self-justifying” — 
1 e , when will expectations themselves produce, through their effects on 
human behavior, the thing expected? 

6 If an astronomer foretells the movement of the planets, that movement 
IS quite unaffected by the fact that it has been foretold If an economist, 
however, forecasts a movement of prices, the fact that he has made the 
forecast may itself affect the future of prices Why? Does this fact raise 
any quesuon about the objective existence of the subject matter of eco- 
nomics? The astronomical universe is "there,” presumably, whether 
there are any astronomers or not Is that true of the economic universe? 
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THE LITERATURE OF ECONOMICS 


The body of economic analysis presented in this work is the result 
of a long and often painful piocess of thought on the part of many 
minds through die yeais The student of economics cannot appreciate 
adequately the significance of present-day theory unless he has a sub- 
stantial acquaintance widi the great works of the past and with the 
histoiy of ideas The study of past errois is a useful discipline against 
piesent errois The study of how the peculiar circumstances of a past 
time led its thinkers to ascribe gcneial validity to particular institu- 
tions selves as a constant warning against ascribing too much general- 
ity to the peculiar ciicumstances of our own day Any one author is 
limited by die scope of his own interests, and the student can never 
be acquainted with the scope of his subject unless he approaclies it 
dll ough the mediation of many diffei ent minds It is not the purpose 
of dlls appendix to outline a systematic history of economic diought, 
nor an exhaustive bibliography of the literature, rathei, is it intended 
to give some indication to the student of the points of origin of the 
piincipal ideas he has encountered in this woik, and to guide his in- 
teiests in further reading Theie aie several excellent histories of eco- 
nomic thought,* and die student would be well advised to read at least 
one of them, to get the broad historical picture 

Books about great books, however, are no substitute for the great 
books themselves, and the seiious student should not long delay the 
study of the classical woiks of tli«>ry The gieatest of these, even after 
moie than a centuiy and a half, is Adam Smith’s Inquny mto the m- 
tuie and Causes of the Wealth of Nations (1776) = Lacking virtually 


lAIcvaiidcr Gray. The Development of aonom.e 

Encli Roll. ^ History of Economic L The Wtnidly 

A Hit/ory of Lconomie Ideas. Longmans, Giccn, 1910 R L Hmiuro or. 

Philosophers, Simon and SehiiUcr. 1953 T W nLnoime dnalfsis. 

'’^"cKs’S'.ZVrctliucn. 1901) « probably ihc best This ha. b«n nsmblnhad » 
the Modern Libraiy 


884 



Appendix 885 

all the mathematical and graphic techniques of modem value theory, 
Adam Smith nevertheless perceived, not ahvays with perfect clarity 
but ahvays rvith astonishing insight, tlie essential relationships tliat 
he at the heart of economic life What I liave called the "prinaple of 
equal advantage," and the idea of the movement of resources under 
the stimulus of prices and profits from one occupation to another, 
which IS the central idea of the theory of value and distnbution, steins 
directly from Adam Smith Chapters 7 and 9 of his Book 1 could be 
used today ivith hardly any modification m an accurate elementary 
text In his concept of "effecuve demand” (in modern terminology, the 
quantity demanded at the normal price) lies the germ of the modem 
theory of supply and demand His distinction (unfortunately named, 
but vital nonetheless) between "productive" labor that was embodied 
in goods and "unproductive” labor not so embodied was the founda- 
tion of the theory of capital His great defense of free trade against the 
mercantilists m Book 4 is famous, but it must not be thought that he 
was a bigoted advocate of "laissez faire ” Indeed, almost half the work 
(Book 5) IS a discussion of the proper functions of the state Then in 
Book S he outlines the much neglected theory of economic progress 
Most of all, the Wealth of Nations is worth reading for its style and 
spirit — ^full of wisdom and the observation of life, universal in the 
material from which it draws Of Adam Smith it may often be said that 
he draivs correct conclusions from faulty reasoning, his insight and 
wide observauon affording him conclusions which his imperfect ana- 
lytical techniques did not enable him to prove More than any other 
economist, with the possible exception of Wicksteed, Adam Smith 
embodies the liberal tradition of humane letters The student who 
learns to love his quiet wit and keen but gentle observation of hu- 
manity will never degenerate into a narrow-minded specialist 

A writer of very different character, yet m his own way almost 
equally important, is David Ricardo The student should read his 
Principles of Political Economy and Taxation (1817)' not for its style, 
which IS and and humorless, nor for its conclusions, many of which 
are erroneous, but for its crystalline logic Ricardo's mind cut through 
the inconsistencies of Adam Smith and reduced economics to a system 
in which the conclusions followed mexorably from tlie axioms Un- 
fortunately, the axioms were not always correct, and the conclusions 
suffer accordingly, but the student who follows the argument will have 
an excellent training in the discipline of economic logic It is to 

‘The magnilicent edition of Ricardo'i complete works m nine voluma by Fiero Srafia 
(Cambndge University Press, 1953) is the definitive venion The Prmapla are avaibble 
in Everyman 8 Library 
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Ricardo that we owe the first faint beginnings of the marginal analysis, 
in his statement of the law of diminishing returns and his theory of 
rent The modern theory of the economic surplus arismg m the case of 
a less than perfectly elastic supply had its beginnings in the Ricardian 
theory of rent, though its modem applications are much wider than 
Ricardo imagined 

In reading the classical economists it must constantly be borne in 
mind that tlieir system is a special case of our more general modem 
constructions The relatively little importance given to demand m 
their theory of value may be traced to their general (impliat) assump- 
tion tiiat supplies are perfectly elastic In such a case, of course, prices 
do not m the long run depend on demand at all, but are determined 
by the level at which the supply is perfectly elasuc, which in its turn 
IS determined by "tlie cost of production ” Ricardo was perhaps the 
first to recognize the possibility of what we now call an imperfectly 
elastic supply m the case of land, and saw that a rise in demand would 
raise the price at least of foodstufiEs by pushing production on to poorer 
lands Even Ricardo, hoivever, assumed impliatly a perfettly elastic 
supply in die case of labor in his subsistence theory 

Ricardo and Torrens between them developed the theory of com- 
paiative advantage in internauonal trade, though it was left to an 
economist of die next generation (Cairnes) to perceive the generality 
of this principle With Ricardo, indeed, “model building” enters eco- 
nomics fairly explicitly, even though it is implicit in Adam Smith and 
Ricardo does not go beyond die mathematical equipment of arilji- 


metical examples 

Anodier imter of Ricardo's ume who is worth reading today is the 
Rev T R Malthus He is principally famous for his essays on popu- 
lation (1798 and 1803)." m which, however, he does little more than 
give clearer expression to an idea of Adam Smidr (the “pressure of 
population on the means of subsistence”) and supports it with dubious 
statistics and still more doubtful arithmetic In the light of modem 
monetary theory, however, his Pnnaples of Political Economy espe- 
cially Part II) stands out as a woik of remarkable insight, which an- 
ticipates many of the Keynesian principles and yet rvas largely neg- 
lected for over a century 

Anodier ivriter whose true significance V-gjgv ^ 

date was A A Cournot (1801-1877). whose RecheicUP (1838) de 


<The Essm on Populalioa is in Everyman’s (Enelish tians 

early malhemaooil economics 
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veloped, m mathematical form, much of the modem theory of the 
firm, the concepts, though not the names, of the marginal analysis 
were first developed by him He should be read by any student who 
has some elementary knowledge of the calculus The mathematical 
form of his writing, however, prevented him from having much influ- 
ence on the economists of his own time, and tlie classical system, 
especially as expounded hy J S Mill," held undisputed sway until 
about 1870 Karl Marx (1818-1883) stands m a class by himself Das 
KapttoT (1867) is a hook whicli has had a profound mfluence on the 
rvorld It represents an early attempt to develop a theory of the eco- 
nomic system as a whole and of its progress in time In this attempt, 
however, Marx was greatly handicapped by the inadequate analytical 
apparatus which he mherited from Smith and Ricardo, consequently, 
errors which can he generously interpreted as matters of exposition in 
the classical economists, sucli as the labor theory of value, are erected 
into the foundations of a logical but inadequate system of economic 
reasoning Although Marx made little contribution to the broad line 
of development of economic thought, the student should read at least 
tile first volume of Das Kajnlal or, better still, Borchardt’s condensa- 
tion To study the errors of a great, if wrongheaded, mind is often 
more valuable than to skim the platitudes of a small one 

The next important group of ivriters constitute the so-called "mar- 
ginal utility school " The ideas of this school were developed at about 
the same time (c 1870), independently in England by Stanley Jevons, 
in Austria by Karl Menger and Friedrich von Wieser, and in France 
by L£on Walras Witli this scliool began die extended use of mathe- 
matics in economic analysis, foreshadowed by Cournot, for though 
many of its exponents expressed dieir ideas in literary form, their 
theories were essentially mathematical in structure Perhaps the great- 
est work of this whole school is P H Wicksteed’s The Common Sense 
of Political Economy,' even though it appeared forty years after the 
first formulations of 1870 This is a book which every student of eco- 
nomics should read, in spite of a certam prolixity and an occasionally 
labored style It is couclied (often at tlie cost of being cumbersome) in 
nonmathematical language, and it provides the most consistent and 
highly developed exposition of the utility analysis as the foundation 
of both demand and supply, and as a general theory of choice Perhaps 

•Pnnapla of J!>a/ilieat Economy (IMS) 

'The traiulation by Eden and Cedar Paul in Everyman i Ubrary w very good the 
Modem Library edition, containing Stephen Ttaik'a translation ot Bordiardts condense 
bon, together with The Communist Manifesto," is an excellent introduction 

•Tourth ed, Macmillan, London, 1910 (reprinted 1924) 
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Wicksteed’s greatest contribution was his demonstration that econom- 
ics IS not merely a matter of the market place or of financial dealings 
but IS one aspect of all human activity — ^namely, the aspect of choice, 
or the balancing of altemauves one against another, where hmited 
means have to be apportioned among competmg ends His delightful 
discussions of how much family prayers should be shortened to speed 
a parting guest to the tram, or of the value of a mother-in-law m terms 
of how high a cliff one would dive off to save her, should open the eyes 
of every student to the great geneiality of economic prinaples Wick- 
steed, more than any otlier, laid the ghost of that shadoivy creation, the 
"economic man " Wicksteed also made valuable contributions to the 


generality of economic principles themselves, and showed, for instance, 
the essentially similar derivation of supply and demand, and the uni- 
versal character of the “law of diminishing returns " The concept of 
a homogeneous production function, and the distinction between 
diminishing returns to various proportions of factors and diminishing 
(or increasmg) returns to scale, also owe much to Wicksteed 
The student whose acquaintance with mathematics extends to the 
elementary calculus should read Jevons's The Theory of Political 
Economy, in spite of the many errors which it contains Even the 
nonmathematical student will find much of interest m this work, its 
freshness of style, its enthusiasm, the sense of discovery, of the openmg 
up of vast new areas of conquest to die human mind, can hardly fail 
to be inspiring even if, as Marshall pointed out, Jevons ivas much less 
of a revolutionary tlian he himself thought ' Much of what the mar- 
ginal utility school proclaimed is implicit in the classical economists, 
and, indeed, almost became explicit in die work of Nassau Senior, a 
contemporary of Ricardo, and was made quite explicit m the un- 
noticed work of die tragic Gossen (1854) It was not, however, unul 
the productive 1870's that the dependence of value on scarcity m re- 
lation to demand, and of scarcity on cost of production, was made 
quite clear Von Wieser,” in particular, helped to clarify the relation- 
lips between die value of finished goods and of factom of ' 

and showed how the value of factors of production depended on the 

value of the goods which they produced 

It temainS for Walras," however, to bring toother die compta 
relationships of economic life into a single mathematical system 


» See Marjhall, Pimciples of Leonomtes, 8th ed ' York. Green 

10 F von Wieser, Soaol Economies (Tmnsteted by A Ford Hinncns), « 

-'^L^n Wnlms. EUmcnls dVeono.te poU,.,uc ^ 

lated by William Jaffi, Elcmmls of Pure Economies. Innn, 19M 
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mutual detennination and mutual interaction Walras is the Laplace 
. o£ economics, ]ust as Laplace transformed astronomy from a system in 
which the movement of each heavenly body ivas attached to its own 
particular cause to a system in which the mutual interactions of all 
bodies upon each other determine the behavior of all, so Walras trans- 
formed economics from a system m which eacli value was attached to 
Its oivn particular cause to a system in which all values, whether of 
finished goods, intermediate products, or factors of production, are 
mutually determined by the interaction of the innumerable forces of 
desire upon tlie innumerable resistances of scarcity The student who 
for want of mathematical ability cannot read Walras suffers under a 
severe handicap, and no better investment for the future economist 
could be recommended than the improvement of his mathematical 
skills to tins point 

The marginal utility school is also important for its contributions 
to the tlicory of capital, though die exact significance of these contri- 
butions IS still somewhat a matter of dispute The basic idea of their 
theory of capital is that of a “period of production” between inputs 
and outputs Because of this pciiod of production inputs of "original 
facion” arc embodied in intermediate pioducts, which arc "real capi- 
tal " The volume of these intermediate products clearly depends on 
the length of the pciiod of production Jevons developed these ideas 
in a somewhat crude form, but then greatest development is due to 
Eugen von Bohm-Bawerk, whose Positive Theory of Cajntal'^ is essen- 
tial to the study of this part of the subject Another important con- 
tributor to this part of the subject was Knut Wickscll (1851-1926), 
svhosc little book Obci Wert , Kapilal utid Rente (Jena, 1893) system- 
atized the ideas of Bohm-Bawerk and by i educing them to mathemati- 
cal form brought out their underlying assumptions 

The next great writer in point of ume is Alfred Marshall, who may 
not unjustly be regarded as the father of modem Anglo-Saxon eco 
nomics Perliaps his greatest contnbution is the development of supply 
and demand curves and of the concept of elasticity of demand and of 
supply Tliese tools of analysis arc so essential to the modern economist 
that he is apt to forget their relative youth In his Principles of Eco- 
nomics'* Maisliall developed a system not unlike that of Walras in 
essential piinciples but written in geometrical rather than algebraic 
language — losing thereby in generality but gaining in piacticahty 
The basic proposition of the system is that the equilibrium output of 

“Trinslsted by Williini Smart, Stcdicrt, IMS 
Eighth ed , Micmillan, 19S8 
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a commodity is that at which the supply pnce and the demand price 
of the output are equal (see page 114) Marshall showed how the de- 
mand curve depended on the underlying utility relationships, and 
how the supply curve was related to costs We are indebted to him for 
the distinction — useful, if dangerous — ^between short-run and long- 
run situations We owe to him also certain developments of the theory 
of the firm in monopoly, though he did not succeed in integrating the 
theory of the firm explicitly into the mam body of analysis 
Marshall began an era of great proliferation of economic writmgs m 
which we still live and in which, therefore, it is difficult to assess en- 
during values As far as the tools of analysis are concerned, we have 
seen the development of the indifference curve, espeaally by Pareto, 
whose Cours and Manuale^* are essential reading for the advanced 
student In the theory of capital and interest tlie works of Irving Fisher 
are to be highly recommended “ H J Davenport is worth reading for 
his original point of view and Ins concept of alternative cost “ F H 
Knight’s Rtsk, Uncerlatnly, and Profit, 1921, reprinted by the London 
School of Economics. 1946, is an important if somewhat unclassifiable 
woik 


Perhaps the most important developments of twentieth-century 
economics he in two fields There has been a great advance in what 
used to be called the theory of money, but now is frequently called 
"macroeconomics”—! e , the tlieoiy of the broad averages and aggre- 
gates of the whole economic system, such as the general level of prices, 
of output, of wages, of employment, of interest rates, and so on There 
has also been a gieat advance in extending the theory of relative values 
to include cases of imperfect competition and monopoly. We seem 
also to be in the midst of a substantial advance in the theory of the 
dynamic relationships of economic life, though it is perhaps too early 
to assess die significance of tins development 

Economists up to and including Marshall had many observations 
regarding the Uieoiy of money, but with the possible exception o 
Rmardo— whose cost-of-production theory of the value of ^ 

ever inadequate, at least fitted in with his general system--the theoiy 
of money was never integrated into the general dieory of value Al- 
though Adam Smith set out on an "inquiry into the nature and causes 


» Cours d’iconouuo poUUquo. Lausanne, 1896. UanuaU d, cconomo pohtus.. Mdau. 
Nature of Capital and Income. Macmdhn. 1906, The Theor, of Interest. Mac 

"'mX^Lnonucs of merpr.se. Maanilian, 1918, Value and D.str, button. Umvcmty 
o£ Chicago Press, 1908 
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o£ the wealth of nations,” tlie attention of economists in the nineteenth 
century become increasingly concentrated on the problem of “value” 
— ^1 e , of relative prices The reatvakenmg of mterest in the broader 
problems of macroeconomics begins perhaps with Wicksell, whose 
Geldzins und Guleipretse^' should be read by every student, and whose 
Lectures on Pohttcal Economy^ are well worth the attention of the 
more advanced student Irving Fisher’s The Purchasing Power of 
Money is also a landmark, for it gives the first clear formulation of 
the “equation of exchange” (MV = PT) The modern developments 
in macroeconomics, however, are most closely associated with the work 
of J M Keynes (the late Lord Keynes) His early Tiocl on Monetary 
Reform (Harcourt, Brace, 1924) is still wortli reading, in spite of some 
out-of-date material It is an eloquent plea for tlie stabilization of 
pnces as tlie object of monetary policy, and contains, along with D H 
Robertson’s little book entitled Money, the essence of the "oral tradi- 
tion” on this subject at Cambridge, ^gland, which flowed from the 
teaching of Marshall Keynes’s major works are the T realise on Money 
(Harcourt, Brace, 1931) and the General Theory of Employment, In- 
terest, and Money (Harcourt, Brace, 1936) These are not easy to read, 
and are often confused in thought Nevertheless, the serious student 
cannot fail to derive substantial benefit from their study, they open 
up vistas of intellectual exploration which have by no means been 
fully covered 

The theory of imperfect competition has been developed m two 
principal works — E Chamberlin's The Theory of Monopolistic Com- 
petition (Harvard University Press, 1933) and Joan Robinson’s The 
Economics of Imperfect Competition (Macmillan, 1934) “ The ele- 
mentary theory of the firm and industry in its modern form, especially 
as It involves the use of the marginal revenue curve, is to be attributed 
mainly to tliese writers The assumption of perfect comjietition which 
underlay so much of the classical economics, and even the Marshallian 
system, was shown by these writeis to be a special case of a more gen- 
eral theory 


Tlie nearer we get to the present day the more important becomes 
periodical literature as a source of unportant contnbutions The Quar- 
terly Journal of Economics, published in Cambridge, Mass , founded 
in 1885, IS probably the oldest periodical specializmg m economic 
theory The Economic Journal, organ of the Royal Economic Society 


"Tninriated under the title ot Interat and Pnces by R r Kahn. Macmillan, 1930 
^Translated by E Classen, Macmillan, 1934 

» Anoacr important wort in the field u Robert Triffin, Monopolistic Competition and 
Oenerai BquiUbnum Theory, Harvard Univenity Press, 1940 
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and published m London, was founded in 1891 The Journal of Po- 
litical Economy (founded m 1892 and published at the University of 
Chicago) and the American Economic Review (organ of the American 
Economic Association, founded in 1911) often contain important the- 
oretical articles, but tend predominantly in the direction of applied 
studies Economica (founded in 1921) is the organ of the London 
School of Economics The Review of Economic Studies (founded in 
1933) IS a frequent vehicle for the younger theorists and contains many 
important articles Econometnca (organ of the Econometnc Soaety, 
and founded in 1933) is die principal vehicle for articles in mathemati- 
cal and statistical economics The Review of Economic Statistics (Har- 
vard University) is also important in this field There are several 
“local" journals which from time to time have articles of general in- 
terest the Canadian Journal of Economics and Political Science j the 
Economic Record (Australia), the South African Jouinal of Econom- 
ics, The Manchester School, are especially to be recommended The 
Zeitschiift fw Nationaloekonomie (Vienna) and the Gtornale degli 
economisti (Italy) are also of importance Kyklos (Zurich) is an inter- 
national journal with articles in several languages It would be impm- 
sible to attempt a bibliography of the important articles in these 
journals in the small space of this appendix, the student whose inter- 
ests lie in any special field will soon have to make such a bibliography 
for himself The book renews in these journals (especially in the 
Ameucan Economic Review) in diemselves form a most i-aluable 
bibliography both for general theory and for all die speaal fields 
In recent years the publications of specialized economic research 
agencies, such as the Ckiwles Commission in Chicago and the Nanonal 
Bureau of Economic Research in Neiv York, and publications of gov- 
ernment departments, sucli as the U S Department of Commerra, 
have become increasingly important, especially on die empirical side 


of economics . , , 

As we move toward the speaalized fields, books, and even good 

books, multiply to die point where it seems invidious 
In the field of business cycles the works of IVesley Mitchell, in p 
of some theoretical and methodological weaknesses, ® 

fruits of monumental pauence and careful inquiry * 

principal works of J A Schumpeter* are important not only for the 

»His last wort. Wtel Happens during Business Cycles, Nm York. Iffil. » proteWy 
the best introduction „ , bv Redvers Opie, Harvard Uni 

SI The Theory of ^'^<^'‘J^''‘^^l^J^aiiB 39 ^l^Capitahsm, Soaalism and 
versitv Press, 1984, Business Cycles, McGraw-Hill. 1BS8. ana o 
Democracy, Harper, 1942, are important works 
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insist into business cycles but into the whole process of economic 
development The student of the dynamic process will find important 
contnbutions in J R Hicks's Value and Capital (2nd ed, Oxford 
Univeisity Press, 1946), as well as an admirable exposition of the static 
theory of value Perhaps the most important of modem works is 
Paul A Samuelson’s Foundations of Economic Analysis (Harvard Uni- 
versity Press, 1947), though it is not accessible to those without a fair 
mathematical equipment It contains a definitive account of the theory 
of maximization, and the first systematic exposition of dynamic theory 
using the tool of difference equations Baumol’s Economic Dynamics 
(Macmillan, 1951) is a very useful mtroduction to this field, as is R F 
Harrod's Toward a Dynamic Economics (Macmillan, 1948) 

The field of welfare economics has shoivn great activity m recent 
years Pigou’s Economics of Welfare (4th ed , Macmillan, 1932), 
though now quite out of date, is still the “classic” work in the field 
Students interested in modem welfare economics should read works 
by Reder,” Myint,“ Little," and Arrow " Arrow's work m particular 
represents a somewhat new departure m economics, using the appa- 
ratus of mathematical logic 

The volumes of collected articles published by the American Eco- 
nomic Association are a useful mtroduction to the periodical litera- 
ture The Survey of Contemporary Economics, Vol I and II, also pub- 
lished by the American Economic Association, is a useful guide to 
recent economic thought and bibliography in many fields 

The list might be continued almost indefinitely, and it is not the 
purpose of this appendix to provide the student with a complete 
bibliography It is hoped, however, that tlie works mentioned above 
may provide an essential point of departure for further inquiry 

^ Melvin W Rcder 5/udio tn the Theory of Welfare Economics, Columbia Univenity 
Preu, 1947 

^Hla Myint. Theories of Welfare Economics, Hanard Univenity Preu, 1948 
M D Little, A Cnlique of Welfare Economies, 0\lord Univenity Preu, 1950 
Kenneth Anon, Soaal Choice and individual Values, Wiley, 1951 
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